f / , a | r f ™ 


STOVING 
TIMES 


&, | PRIMER 
C| UNNECESSARY 
ON MANY 
As =, 


7 | DING 
International | eee 


GROUP 23 | See 
ACTION 


Stoving Finish so 


HARD but 


A wonderful finish backed by com- FLEXIBLE 
prehensive technical advisory service. FINISH 
Why not write for further details. 


International Paints Ltd. 


Head Office: GROSVENOR GARDENS HOUSE, LONDON, S.W.! 
TELEPHONE: TATE GALLERY 7070 (1/5 LINES) 
TELEGRAMS INLAND: CORROFCUL SOWEST. LONDON OVERSEAS: CCRROFOUL, LONDON 


N 
REGISTERED TRADE MARX 


MAIN FACTORY IN U.K. FELLING-ON-TYNE 


ASSOCIATED FACTORIES IN 
AUSTRALIA SYONEY HAMBURG NEW ZEALAND WELLINGTON 
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CURRAN PRE-TREATMENT PLANTS 
ms 
The iiastretion shows a Curran Process Plant installed in the factory of one of oe ia 
Refrigerator Manufacturers in Great Britain. 
We provide a comprehensive service for the cleaning and 
treatment of every type of metal surface and component. 
METHODS CHEMICALS 
Our technical staff are —— i a Send for a complete 
— pe Bn = as for Catalogue of Detergents. | 
‘ all Industrial Cleaning 
Purposes. 
PF 
WRITE TO Be 
| 2 
EDWARD CURRAN ENGINEERING LTD _ ,, 
PROCESS PLANT DIVISION : CARDIFF | - 
Telephone ~ . - - - - - Cardiff 28611 | 
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FOR ALL 
te INDUSTRIAL & DECORATIVE PAINTS 
ts. 
4 CARLTON GARDENS + LONDON : S.W.1 
TRAFALGAR 5600 
PRINCIPAL P.J.. BRANCHES AND STOCK DEPOTS; BELFAST: Dalton Buildings, Dalton St., 
Belfast 58643 * BIRMINGHAM, 1: King Edward's Place, Broad St., Midland 1042-3-4 * BRIGHTON, 1: 
'D 26 Elder Place, Brighton 23739 * BRISTOL, 1:37 Welsh Back, Bristol 20765 * GLASGOW: Ocean Chambers. 
190 West George St., Douglas 3281-2 » LEEDS, 11: 123 Water Lane, Leeds 24377 + LIVERPOOL, 20: 
: 72 Brewster St., Liverpool, Bootle 2121 * MANCHESTER. 3: 22 Bridge St., Blackfriars 3800 * NEWCASTLE- 
ON-TYNZ, 1: Pudding Chare, Newcastle 21919 *SOUTHAMPTON: 41LowerCanal Walk, Southampton 3648 
8611 
Sad 


685) 








FINISHING 





















INDUSTRIAL 








CONVEYOR 
SYSTEMS 





Left: The Teleflex dual-directional 
chain Conveyor adapted to carry 
tins of biscuits. 





Visit us at our 


STAND No. C7a 
at the 
MECHANICAL 
HANDLING 
EXHIBITION 
AT OLYMPIA 


Right: Overhead chain conveyor 
carrying cigarettes in packing 
and despatch departments at the 
factory of Messrs. W. A. & A. C 
Churchman. 


Now thoroughly proved in service with some 

of the most well-known manufacturers the 
Teleflex Dual-directional Chain Conveyor can 
be supplied soon after receipt of your order. 
The design is simple, efficient, well propor- 
tioned and perfectly balanced. 


Teleflex conveyor systems are constructed from 
standardised units which are capable of being 
formed into individual systems to suit any 
es particular factory or production layout. Write 
Left is an example a 

of a Teleflex Con- for illustrated brochures:—Cable Conveyors 


ne, ee heath ref.: CON. 1 1.F. and Chain Conveyor ref.: 
; CON. 2 I.F. 


Th 


TELEFLEX PRODUCTS LTD - UPHALL RD. - ILFORD - ESSEX 


TELEPHONE 
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The Amazing O& Vit61SS-AEROGRAPH 
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ON ALL INDUSTRIAL FINISHING { 
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e Here is the most spectacular of all DeVilbiss-Aerograph 
eo successes! It has taken only three years from its first 
n | launching to rocket the JGA into top place in the industrial 
r, finishing world. Operators throughout industry have 
re recognised the JGA as not only a beautifully-balanced gun, 

supremely light and easy to handle, but also as sensationally 

fast, dependable and accurate on every type of hard, 
m continuous spraying. See JGA performance for yourself 
g right away! Write for details to Dept. (21 AC). Send for this FREE book! With 


this well-known “Spraylogics” 
te guide you will receive a leaflet 
rs fully describing the JGA. 
' AEROGRAPH 
The SYMBOL of SERVICE 


Sets the pace tn spraying 


The Aerograph Co. Ltd., Lower Sydenham, London, S.E.26. Tel: Sydenham 6060 (8 lines) 


Branches and Showrooms: London, Birmingham, Bristol, Glasgow, Manchester 





T.A.6598 
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Dawson METAL PARTS 


















CLEANING « DEGREASING MACHINES 


ensure the steady flow of production for the export and home markets. 
Doing the work of many hands in a fraction of the time, they are an 
important part of the equipment of all modern engineering works. The 
illustration above shows engine sumps being washed ready for final 


assembly. Dawson washing and degreasing 
machines are built to handle all sizes and 
shapes of metal components. 


Sole Distributors: 


DRUMMOND-ASQUITH (SALES) LTD 


KING EDWARD HOUSE, NEW STREET, BIRMINGHAM 
Tel. : Midland 3431 
Manufacturers: DAWSON BROS. LTD., Gomersal, Leeds. 
Tel. : Cleckheaton 1080 (5 lines). 
London Works : 406 Roding Lane South, Woodford Green, Essex. 
Tel. ; Wanstead 7777 (4 lines). 
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The 


TYNEE 


The filter 





unit for 





| the small 
| plating shop 


A TYNEE PORTABLE 
| FILTER UNIT IN USE WITH A 
SUPER GLEAMAX BRIGHT NICKEL TANK 


> FOR TANKS UP TO 300 GALLONS 





> SIMPLE TO CLEAN AND MAINTAIN 
%& SUITABLE FOR MOST SOLUTIONS EXCEPT CHROME 


sc SELF PRIMING 





PLEASE WRITE FOR 
FURTHER PARTICULARS 





GT. HAMPTON ST., BIRMINGHAM 18 


LONDON 





& SHEFFIELD 
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Who were the lost tribe who a inhabited Zimbabwe, in Rhodesia? 

Its stately buildings with vast stone-built walls, conical towers and 

weird soapstone birds caused much speculation as to their origin. A 

great variety of precious objects originating in India, China and Arabia | 

have been found in the excavations, so it is thought that Zimbabwe was once a 

fortress, and was engaged in Commerce throughout the then known world. Some 

of the buildings originated in the 10th century, but most of those remaining were 
built several centuries later. A 19th Century Portuguese explorer, Manuel de Faria e 
Sousa, remarked upon the ruins, but Zimbabwe was not rediscovered until the last century. 
Of its vanished people, little is known except that they practised som2 strange religion 
and were African in culture. There are no signs of 


fire, sack or slaughter to account for the disappear- 
ance of these people who vanished without trace. | 
REMOVES GREASE WITHOUT TRACE 


Where Collex is used for degreasing it can be said truthfully that here also, all deposits 
‘vanish without trace’. Our Laboratories will study any problem and prescr ibe the correct | 
grade of Collex degreasant to solve it. There are many grades from which to choose, and one 
of our Technical Representatives will visit you upon receipt of a letter or a telephone call to 
Liberty 1021. I IA 
B. H. CHEMICALS LTD MERTON ABBEY LABORATORIES, ABBEY ROAD, (x ¢ 
LONDON, S.W.19. Telephone: LiBerty 1021 (4 lines) 


Associated Compani Colloidal Detergents of Australia Ltd., Sydney, Australia, Chemical Services 
(Pty.) Ltd., iiuedare, South Africa. And at Copenhagen, Amsterdam, Brussels, Paris, Lille. Lyon 
and Ober - Winterthur Switzerland. - 
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First and Foremost 
in DUST EXTRACTION 






The problem of 
Grresting the action of harmful 
dust from a polishing spindle becomes 
apparently simple when the skill and planning of experts, 
with technical knowledge and years’ of experience, design 
and erect the pleasing lines of the above single unit 
(additional units form a complete and continuous bench). 
Strong hoods with ample adjustment. Absence of ledges 
and corners. Flush doors to cupboards. You can be 
certain of satisfaction! 


A. E. GRIFFITHS (suetmc) LTD. 


BOOTH STREET 





UreSATISFAC TORY 
PLANT 


Telephone: SMEthwick 1571-2-3-4-5 
Telegrams: GRIFOVEN, SMETHWICK BIRMINGHAM 21 


HANDSW ORTH 








A. E. G. Publications 
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Do you have to dry labels on tins filled T H 


with chocolate biscuits, 











paint on heavy At o 
steel castings, noth: 
equij 
. varnished paper, 

a dispc 
samp 

synthetic enamel on 
pressed steel clock parts, shall 
can | 
infor: 
tunn 





Then you'll know that some of these jobs are impossible without the use 





of radiant heat — and that with it all are done better, faster, and more 
economically. De La Rue research technicians have produced a radiant heat 


unit of high efficiency ; under working conditions it can cut drying times 





to as little as 10% of those required for convection drying methods. 


Hundreds of De La Rue Infra Red Process Panels are now in use, 
speeding production, reducing spoilage, and cutting costs. If you have Write 


a drying problem which really has you worried .. . 
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ulrying problem? 
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THEN TAKE IT TO DE LA RUE. 


At our Demonstration Centre in London it will cost you 
nothing to find out what Infra Red can do for you. Fully 
equipped with test equipment, the centre is at your 
disposal. Just tell us your problem and supply us with 
samples. If the Infra Red Process is suitable — and we 


shall tell you if it isn’t — we can show you the results that 





| can be achieved. Then we shall have all the necessary 
| information to enable us to construct and install a drying 


tunnel ‘ tailor-made’ to your requirements. 





speed production 


INFRA RED — cut down costs 
PANELS 


Write to THOMAS DE LA RUE & CO. LTD., (GAS DIVISION) 


Imperial House, 84/86 Regent Street, London, W.1. 
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Photographs right: 

Views ‘of loaded carrier pilates 
progressing towards and through the 
process section of the conveyor, where 
{they are automatically degreased, 
rinsed, phosphate coated, dried, 
varnished and stoved. 


Photograph below: 
Illustrates continuous electrostatic 
paint spraying on to fittings 


prior to entering oil-fired, 
air circulated, stoving oven, 
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Photograph left: 


Trolleys with empty carrier plates are 
automatically delivered to the 

free track for loading with fittings 
and then pushed into engagement 
on the conveyor system. 


This is a further example of a complete finishing 
scheme designed and gi ed by 





Stordy . . . equipment is built for the complete cycle 
in the application of paints, varnishes and all 

metal finishes including pretreatment 

and mechanical handling. 

Write for illustrated brochure 





STORDY ENGINEERING LTD thermal & 


CUMBRIA HOUSE GOLDOTHORN Hill 


SM/SE2102 


mechanical 


WOLVERHAMPTON engineers 
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“ECCO” Spray Painting Equipment is manufactured by The Atlas Organ- 
isation and offers the user these three advantages :— 


1. Equipment of the highest quality and most modern type designed by one 
of the world’s leading manufacturers of “‘Hot Spray” Units, Compressors and 
Compressed Air Equipment. 


2. A complete range of Equipment from the smallest Spraying accessory to the 
largest Compressor Units. 


3. Advisory services available on Hot or Cold spray to recommend the best 


finishing processes as well as equipment. 


“ECCO” IS THE TRADE NAME OF ALL ATLAS DIESEL SPRAY PAINTING 
EQUIPMENT AND INCLUDES:—Hot Lacquer Plants—For compact, portable, 
fool-proof units for the man who sprays small quantities with frequent changes of 
colour—to mass production units for independent one or two gun 

operations @ A range of 12 spray guns, with 
unique ease of control, several ounces 
lighter than others and no cleaning 
troubles. @ A complete range of faint 
shop equipment and accessories that 
are second to none @ Immediate service 
and supply for user and Paint Manu- 
facturer, from all our United Kingdom 
branches and overseas associates. 











COMPRESSED 





Write for Ecce Spray Painting catalogue to:— 
THE ATLAS DIESEL COMPANY LTD == 


BERESFORD AVENUE - WEMBLEY -: MIDDLESEX ~. WEMbley 4426/9 Service Depots: MANCHESTER * LEEDS 
GLASGOW * BIRMINGHAM * NEWCASTLE * BRISTOL * CARDIFF * NOTTINGHAM * BELFAST * DUBLIN * JERSEY( C.1) 


ES5A 
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one container 
from start to finish = oerec: 


uite 
The Efco-Udylite PX 12 Plating Barrel is designed | i 
for continuous single-handed operation through | ieat 
all the plating processes without transferring the allan 
work from one container to another. It is con- faces 


structed throughout of specially treated perspex 
suitable for operating temperatures up to 180 
degrees Fahrenheit, and it is capable of processing 
15 Ibs. of work atatime. The unit comprises a 
hexagonal plating cylinder which is rotated through 
a perspex ring gear by a totally enclosed electric 
motor. The complete plating barrel weighs only 
39 Ibs. and is moderately priced. 


eo 
E. feo-Ud lite 1 PORTABLE (WEIGHING ONLY 39 Ibs.) CAN BE 
TRANSFERRED THROUGH THE COMPLETE PLATING 
SEQUENCE. 


P 7 I fs P lat ing Barrel 2 DESIGNED FOR BARREL PLATING SMALL 


BATCHES OF WORK IN ONE OR MORE PROCESSES. 


3 SPECIALLY TREATED PERSPEX TO PREVENT 
WARPING. 


4 COMPLETE SELF-CONTAINED UNIT FOR SINGLE 
HANDED OPERATION. 











te WE ALSO MANUFACTURE AND SUPPLY HIGH PRODUCTION, FULLY 
IMMERSED PLATING BARRELS IN PERSPEX AND OTHER MATERIALS. 


ELECTRO - CHEMICAL ENGINEERING CO LIMITED 


NETHERBY QUEENS RD WEYBRIDGE SURREY WEYBRIDGE 3891 
ASSOCIATED WITH ELECTRIC FURNACE CO LTD ELECTRIC RESISTANCE FURNACE COLTD © Co 


“3922 
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= Stoving awkward jobs? 






















































































NO TROUBLE AT ALL! 














FLEXIBILITY 
OF BUILD-UP 


The diagrammatic 
illustrations below not 
only show the various 
oven shapes that can be 
erected, but indicate 
quite clearly how the 
heat is directed from 
allangles on to all sur- 
faces of the preduct. 








No matter what the shape or size of your stoving work 
Bratt Colbran Industrial Radiant Units will adjust them- 
selves to it. That’s their great feature—FLEXIBILITY ! 


They can be built up in groups to handle any and every 
type of stoving work—whether treatment is through an oven, 
by overhead traverse, or through a tunnel by horizontal 
conveyor. These gas-operated units provide high radiant 
efficiency with perfect temperature control and have 
brought all the advantages of advanced high speed heat 
processing within the reach of scores of industrial concerns. 


BRATT COLBRAN 
Industrial Radiant Units 


BRATT COLBRAN LIMITED, LANCELOF ROAD, WEMBLEY, MIDDX.. 


Telephone: WEMbley 6221 
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Rover Car Factory, Solihull. High intensity lighting in a 
body spray tunnel by fluorescent lamps in a glazed enclosure. 


Tailored for the job 


The lighting of many processes is vital to the smooth 
and rapid flow of work and to the quality of the 
finished product. For example, poor lighting could 
make a spray tunnel into a bottle-neck — each job 
taking a little too long, a little portion missed, a 
return to the spray line — and so the whole produc- 
tion line marks time. Whatever form it takes, good 
lighting not only helps to provide a satisfactory work- 
ing environment but is an active production tool. 
Fluorescent lighting is as good as daylight — only 
more consistent. It is efficient; it is economical; and it 
is flexible. You can ‘ tailor’ it, easily and exactly, to 
the special nee of production at all stages. 


Electricity fe 


o> 








or PRODUCTIVITY 


Issued by the British Electrical De 


HOW TO GET MORE 

INFORMATION 
Your Electricity Board will be glad to 
advise you on how to use electricity to 
greater advantage—to save time, 
money, and materials. The new Elec- 
tricity and Productivity series of books 
includes one on lighting — “ Lighting in 
Industry ”. Copies can be obtained, 
price 9/- post free, from E.D.A., 
2 Savoy Hill, London, W.C.2, or from 
your Area Electricity Board. 
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Efficiency is as inseparable from economy 
in the field of gas-fired finishing equip- 
ment as in other fields of industry. The 
design and construction of suitable plant 
for any particular finishing process ts 
best lefe to an organisation used to 
extracting the utmost from every B.T U. 
with plane buile for the job. From the 
viewpoint of robust construction as well 
as economical operation there is no bet- 
ter plant than a Spencer production 
The equipment illustrated includes infra- 
red ovens as used by the British Vacuum 
Cleaner Co. Ltd., a section of whose new 
Scottish works 1s shown in the first 
photograph, a direct-fired hot-air unit, 
and a degreasing tank as supplied in 
quantity to many different industries. 
Conveyors and spray booths are also 
supplied by Neil & Spencer Limited, 
whose consultant design staff will be 
pleased to help you solve your industrial 
finishing problems. 


Spencer Gas Fired Equipment for the Better, Speedy Finish 


NEIL & SPENCER LTD 


Industrial Plant Division 


LEATHERHEAD + SURREY 





Telephone: Leatherhead 3451 
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Does your fuel bill show a true picture? Or do you have to 
reckon with other factors, such as the problem of specialised 
equipment for handling and storage and men to look after 
it? Gas is stored for you. It comes to you piped all the way, } 
from the holder to the point in the works where it is required. | 
You pay for the gas you use and what you pay is the true 

cost of your fuel. There are no extras. This is well worth 
pondering when you consider other advantages of gas— its 
cleanliness and flexibility, for example, its constant calorific 

value, the ease with which it is controlled, how quickly it 
reaches full heat. There are good, economical reasons for 

the popularity of gas. It serves over four thousand 
industrial processes. 








Gas Counsel 


our best advocate for gasisthe In- ange 
dustrial Gas Engineer. You can call 
on him for free advice and his services 
are backed by the accumulated experi- 
ence of the whole Gas Industry through — appREss ............scscsssescssseecsssecesssesessuecessseeess 
the Gas Council’s Industrial Gas 
Development Committee. If you would 
like advice about gas, get your secre- 
tary to fill in these details (or pin this 
advertisement to your letter heading) 
and send to your Area Gas Board orto) 3=wer NEED HEAT FOR 
the Gas Council, 1 Grosvenor Place, 
a ee ee Re rr metre reo Se; Ome, aon Sen ee 25 





S& 








The Gas Industry makes the fullest use of the nation’s coal. GCG6A © 
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you see DOCKERS’ PAINTS 


everywhere ? 


Dockers’ Paints cover such an amazingly wide 
variety of products and Industries because 
Dockers first take the trouble to examine the 
particular needs of each job. 


An exacting formula is prepared by experts in 
their well-equipped laboratories. Samples are 
rigorously tested in Dockers’ “weather machine” 
for wear and colour permanence. The samples 
are tested for hardness, too, and other necessary 
qualities. | And only then do Dockers actually 
make the paint. 


In the final stages of production the paint is 
hand-tinted and colour-checked in natural day- 
light. Yet, despite the painstaking preparation, 
Dockers do the job quickly and efficiently. 


If you don’t already do so, make a mental note 
to deal with Dockers. You'll never regret it. 


_DOCKERS’ PAINTS 


Paints, lacquers and varnishes for every purpose 


DOCKER BROTHERS 





London Showrooms : 


LADYWOOD, Birmingham 





17 Berners Street, W:1 
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Aerostyle Water Wash 
Booth with conveyor. 
Photo by courtesy of 
the Ministry of Supply 


Sole Manufacturers: 


CLEAN EXHAUST DISCHARGE - REDUCED FIRE RISK - SIMPLE MAINTENANCE 
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SPRAY BOOTHS 


(Ps a result of post-war Town Planning, increasing 
: numbers of manufacturers in residential areas, 
faced with the task of ensuring an absolutely clean ex- 
haust from their Spray Finishing Shops, are solving the 
problem by installing Aerostyle Water Wash Spray 
Booths, at the same time cutting down fire risk and 
improving the working conditions of their staff. 
Aerostyle Water Wash Booths are made in a number 
of standard dimensions but quotations for special 
made-to-measure sizes will be submitted on request. 


AEROSTYLE LTD. 


Head Office: Sunbeam Road, North Actor, London, N.W.10, Tel: ELGar 3464 (Private Branch Exchange) * BIRMINGHAM * GLASGOW « DUBLIN 
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it’s the 
look that gets ‘em! 





The world has grown considerably older since one of its 
inhabitants first realised that the way to stimulate interest is to look interesting. She 
(a logical choice we feel) must have caused a prehistoric riot! Then, somewhere along the 





stony path of evolution, commerce borrowed the idea. 
: To-day, there’s no better way of ensuring success for your 
product than to endow it with a Cellon finish — for no matter how 
fierce the competition, a Cellon finish provides the look that outshines 
and outsells ’em all. 
Besides their superb Industrial Finishes, Cellon Limited are renowned 
for Cerric Wood Finishes, Cerrux Decorative Finishes and Cerrux 
Coach Finishes. Whatever comes off your production line there is a 
Cellon finish ready and waiting to provide that essential eye appeal 





together with lasting protection. 


A 
CERRIC INDUSTRIAL FINISHES =u Op on LOMA 


PRODUCT 





CELLON LIMITED « KINGSTON-ON-THAMES * PHONE: KINGSTON 1234 
CVvS-776C 
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EDIT 
DR. 
M.Sc. 
Amon 
the wh 
oper 
me! 
| 
; 

Pu 
P ARR 

MEET ANTONY WHEREWITHAL .. . scanning his morning newspaper at the 
breakfast table. As he eats, consider his surroundings from 13 
the Ault & Wiborg point of view. The food containers were \ 

printed with AW package inks, and Antony’s newspaper with 

AW news inks. The walls are bright with AW Decorative 

Paints and the table and chairs are coated with AW Wood 

Finishes. The refrigerator and washing machine owe their 

good looks to AW Finishes. The attraction of the tinned 

products comes from AW metal decorating inks and coatings. 

What makes Mr. Wherewithal buy so many different things 

painted or coated with AW products? The reason’s simple : 

though he’s never heard of the AW Group, he is attracted by 

the fine finishes which follow from the use of AW products. 
And, when things look good, they sell. Pric 
PRINTING INKS * PRINTER’S ROLLERS 30/- p 

| AND SUNDRIES - INDUSTRIAL FINISHES 
AULT & WIBORG GROUP; nanenawes paeTs advan 
METAL DECORATING PRODUCTS FREE 
AULT & WIBORG LIMITED, STANDEN ROAD, SOUTHFIELDS, LONDON, S.W.18. TEL: PUTNEY 7222 (20 LINES) Fin 
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EDITORIAL DIRECTOR: 


DR. W. F. COXON, 
M.Sc., F.R.1.C., M.Inst.F. 


A monthly journal covering 
the whole range of finishing 
operations for wood, 


metals, plastics, etc. 


Published Monthly 
by 
ARROW PRESS LTD., 
157 Hagden Lane, 
Watford, Herts. 


Price 2/6d. per copy. 
30/- per year, payable in 


advance, which includes 
FREE issue of the Industrial 
Finishing Year Book. 
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Dielectric pre-heating of plastic pellets. 
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METROVICK 
FOR ALL 
INDUSTRIAL 
HEATING 


Whether you make cars or castings, 
buses or buttons, you can speed 
production while saving time and 
money by the use of Metrovick 
heating for all industrial processes. 
Accelerated drying of paints and 
varnishes ; industrial elements ; di- 
electric heating of powders. . . . 
These are typical of hundreds of uses 
for Metrovick heating equipment. 
M-V engineers will gladly advise on 
the most suitable installation for your 
works. 


Member of the A.E.1. group of companies. 
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CONFERENCE COMMENT 


HE Fourth International Conference on Metal Finishing has ended—the 
synopsis of the papers and the opening and banquet scenes are covered in 
this issue. 

The June INDUSTRIAL FINISHING will, of course, carry the discussion of these 
papers together with photographs and Fred May caricatures of the delegates, 
visitors and speakers. 

In spite of the conference being organised in a remarkably short space of 
time and coinciding so closely with the Easter break there is no doubt about its 
success in bringing forward so many truly international figures in the finishing 
field for a wide exchange of views. 

However, the ramifications and increasing specialisation which jis gradually 
becoming associated with finishing techniques raised the question in many 
delegate’s minds as to whether it would not be advisable to hold such con- 
ferences as this in the form of coincident sessions which would afford an 
opportunity for discussion at greater length. 

After all, the conference papers as such can be read and studied at leisure— 
that, which really sets the standard of a conference success is the information 
provided by prepared discussion and one feels that on an occasion such as this 
when delegates from all over the world are gathered together provides a 
unique opportunity to hear as much of these world celebrities as possible. 

Yet, the above expresses merely the thoughts of some delegates. All agreed 
that as a primary purpose this Conference was very successful indeed. 





N the June issue of INDUSTRIAL FINISHING you will find a full report of 
the Conference discussions, photographs taken by INDUSTRIAL FINISHING 
and cartoon by Fred May of “Tatler” fame. 
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Left to right: Brig. A. R. W. Low, Dr. J. W. Cuthbertson and Brig. G. H. Hinds 


International Conference on 
Electrodeposition and 


Metal Finishing 


HE Fourth International Confer- 

ence was opened by Brigadier 
A. R. W. Low, Parliamentary Secre- 
tary to the Ministry of Supply, at 9.45 
a.m. on Wednesday, 21st April. Dr. 
J. W. Cuthbertson, Assistant Director 
of Research at the Tin Research Insti- 
tute, presided. 

The CHAIRMAN, in a short speech 
of welcome, said: 

“IT am delighted to welcome all 
those present to the opening ceremony 
of the Fourth International Conference. 
The opening ceremony will be per- 
formed by Brigadier A. R. W. Low, 
Parliamentary Secretary to the Mijnis- 
try of Supply, who has kindly come 
along and consented to say a few 


OPENING CEREMONY 


words of welcome to us and to wish 
us well upon our way in our forth- 
coming deliberations. As Brigadier 
Low is, of course, a member of our 
British Parliament and an official of 
the Ministry of Supply, we feel that 
he is a most appropriate person to 
open these proceedings. 


Brigadier Low’s Speech 
In his speech Brigadier A. R. W. 
Low mentioned that the Conference 
was the third to be held in London, a 
fact of which we in Great Britain 
could be justly proud. He went on to 
say: 


“T understand that more than eighty 


delegates from overseas are attending 
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this Conference and that they repre- 
sent eleven countries, and of them 
twenty-two are from the United States 
of America, which was the host at the 
second of your Conferences. 

“You have done me a great honour 
in inviting me to make a few remarks 
to you before formally opening the 
Conference. We in the Ministry of 
Supply, as the British delegates will 
well know, are among the greatest 
metal users in Great Britain, or indeed, 
for that matter, in any country in the 
world. We are responsible for ap- 
proving the designs and for arranging 
for the supplies of all the arms, am- 
munition, aircraft, vehicles and equip- 
ment required by the fighting services 
except for the ships and the equipment 
of the ships. In 1953 the defence load 
upon the United Kingdom metal-using 
industries was valued at £540,000,000, 
or about one-seventh of the total out- 
put of those industries. Those figures 
illustrate the size of our defence effort 
here. But they also illustrate the de- 
pendence of modern life upon 
metals. 

“IT remember, as many of you will 
remember, how two years ago we were 
so seriously short of important metals 
both for the defence effort that we 
wished to make and for satisfying the 
very considerable demands of our own 
economy and of the export market. 
The importance then of the correct 
use of each of these metals was 
brought home to me as it might never 
otherwise have been brought home. I 
remember, too, during that period 
being shown examples of military 
equipment that had been produced at 
the end of the war or shortly after- 
wards which had deteriorated badly 
and corroded because of its bad finish- 
ing. 

“IT have no doubt that the work that 
you do here and the work that is done 
by the Institute of Metal Finishing in 
Great Britain, by the American 
Electro-Plating Society in the United 
States, and by other similar associa- 
tions overseas, will prolong the life of 
metals, will prolong the life of impor- 
tant equipment and will, maybe, pro- 
long the lives of those who use them. 

“But I am also aware that by using 
the art of metal finishing to the full 
it is possible to invest the surface of a 
metal with almost any desired proper- 
ties. The result of this, I can well 
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understand, is that you are able to 
ally with the properties of the basis 
metal, such as cheapness, mechanical 
strength and formability, a completely 
different set of properties belonging to 
the metal deposited on the surface, 
which may be great hardness and high 
lustre. That indeed seems to me a 
very good way of getting the best of 
both worlds, which has, after all, been 
the aim of men, or, more accurately, 
women, for many centuries. 

“Whether in military equipment or 
in articles which we all use in every- 
day life, the advance in the art of 
metal finishing is of the greatest im- 
portance to all of us. I am very glad 
to find that in the United Kingdom 
the Institute of Metal Finishing, with 
its wide membership, concentrates a 
great deal of its effort upon dissemi- 
nating the results of research and tech- 
nical development. Unless the gospel 
of new methods gained by scientists 
and technicians reaches the shop floor, 
the efforts of those scientists and tech- 
nicians have largely been in vain. 
Every hour and every pound spent in 
spreading this knowledge are truly 
worth while. Scientists and techni- 
cians, by being successful, do not 
make the problem of spreading the 
new gospel any easier. In fact, they 
make it more difficult. But they and 
you will be the first to agree, I am 
sure, that, unless the knowledge is 
spread, all their work is in vain. 

“The Institute itself depends upon 
the co-operation of its members. I 
think it may truthfully be said that the 
Institute has gained, as the Ministry of 
Supply has gained, from the very close 
co-operation which exists between the 
Institute and our Armament Research 
Establishment. 

“Now here at this Conference ex- 
perts have gathered together from all 
over the world to pool their world- 
wide experience and knowledge. Such 
a Conference offers tremendous oppor- 
tunities. I have no doubt that you 
will use them and make full use of 
them under the guidance of your 
chairman. I wish you all success in 
your deliberations, and to those who 
have come from overseas I offer a 
warm and sincere welcome to London. 

I am much privileged to declare 
your Conference open.” 

The chairman thanked Brigadier 
Low for his stimulating address. 


General view of the banquet. Inset: Dr. and Mrs. J. W. Cuthbertson 


£ 


The Conference Banquet 


HE Conference Banquet was held 

in the Fishmongers Hall, Lon- 
don, E.C.4, on Wednesday, 21st April, 
1954, with the President, Dr. J. W. 
Cuthbertson, in the Chair. 

The President, Dr. J. W. Cuthbert- 
son, proposed the Loyal Toasts and 
“The International Council for Elec- 
trodeposition.” Other toasts were: 
“The Institute of Metal Finishing,” 
proposed by Dr. R. A. Schaefer, First 
Vice-President, American  Elec‘ro- 
platers’ Society, response by _ the 
President. “The Metal Finishing 
Industry,’ proposed by Dr. T. P. 
Hoar, Vice-President, Institute of 
Metal Finishing, response by Major 
L. H. Peter, Westinghouse Brake & 
Signal Co. Ltd. “The Ladies and 
Guests,” proposed by Mr. R. A. F. 
Hammond, Vice-President, Institute 
of Metal Finishing, response by Sir 
Frederick Handley-Page. Entertain- 
ment was provided by Arthur Downes 
(Baritone), Valerie Grey (Mezzo- 
Soprano) with Frederick Arthur at 
the piano. 


“The Institute of Metal Finishing” 
MR. R. A. SCHAEFER (first vice- 


president, American  Electroplaters 
Society), in proposing the toast of 
“The Institute of Metal Finishing,” 
said: 

“The Institute gives an audience to 
the small gifted minority who con- 
ceive ideas in the finishing field. It 
offers a place of expression so that he 
may put his results before an under- 
standing and sympathetic audience. 
Finally, it caters for the practical 
materials engineer who reduces the 
accumulated theoretical information 
and data to practical processes for the 
benefit of industry and mankind.” 

He spoke of the dangers of too in- 
tense specialisation and what the In- 
stitute was doing to offset them. He 
concluded : 

“It is true that specialisation is 
necessary, but care must be taken to 
set a broad base for research, develop- 
ment and production of all processes 
and all products. The Institute of 
Metal Finishing brings together the 
three great departments of knowledge 
—research, development and produc- 
tion—for future progress in the field 
of metal finishing.” : 

The PRESIDENT, who responded, 
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spoke of the Institute’s growth: “The 
Institute was founded in 1925, and I 
am proud and happy that tonight we 
are able to have with us our founder- 
president, Mr. Samuel Field. 
“Through the hard work of a group 


of enthusiasts, the Institute has grown 


and now has a membership of some 
1,400 and approaching 50 corporate 


| members. 


“As you know, a few years ago we 
decided that the time had come for the 
incorporation of our Institute. At the 
same time, we also appreciated that 
while, when we started some twenty- 


five years ago, metal finishing prim- 
' arily meant metal deposition, today it 
' means a great deal more than that. 


We therefore changed the name of the 
organisation to the present name. It 
still incorporates the old Society. We 
now embrace practically every aspect 


' of metal finishing, including such fields 


as metal spraying, anodising and the 
application of paints. The organic 
finishing group which we formed a 
little while ago is flourishing under the 
direction of its very able chairman, 
Mr. Harvey. 

“We now have branches in Lon- 
don, Nottingham, Sheffield, Manches- 
ter and Glasgow; all of them are 
enthusiastic and are doing what they 
can in the common cause.” 

Dr. Cuthbertson spoke of the aims 
of the Institute and stressed the im- 
portance of encouraging research and 
the recruitment of young people for 
research in metal finishing. Opportuni- 
ties for young people were, in his 
opinion, now far better than they were 
a comparatively short time ago. 

The president went on to talk about 
the consumer’s sometimes unreason- 
able expectations from the work of 
the metal finisher, quoting in his sup- 
port an article by Sir Ernest Canning, 
publisher of The Manchester Guard- 
ian. He concluded by saying that the 
banquet had been held at the Fish- 
mongers Hall through the kindness of 
the Prime Warden, Mr. Chadwyck- 
Healey. 


“The Metal Finishing Industry” 

In a generally humorous speech, 
DR. T. P. HOAR, in proposing the 
toast, “The Metal Finishing Industry,” 
made a serious plea for decorative 
finishes. He said: 


“It has sometimes seemed to me 
that those of you who produce all 
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kinds of finishes upon metals, particu- 
larly in this country, have been in- 
clined to lay great stress upon the 
protective values of the finish but 
rather to lose sight of its decorative 
qualities. 

“I believe that the finish on metals 
should be decorative as well as pro- 
tective. In the older days that was 
very clearly seen by the craftsmen who 
prepared the delightful ware which 
you see at the other end of this room. 
In such a case the finish was as im- 
portant as any other part of the article. 

“We are not as fortunate today. 
Some of our protective finishes are 
also decorative. We should do well in 
1954 to turn our minds a little further 
towards the pretty—I use the word in 
all seriousness—things of life—in par- 
ticular on our metal surfaces—as well 
as the purely utilitarian things. We 
ought to remember to make things 
decorative as well as useful.” 

He paid tribute to the work of 
Major Peter and the Westinghouse 
Company. 

MAJOR L. H. PETER, in his 
response, spoke of the seriousness of 
metal conservation and the duty of 
the finishing industry in these words: 

“The industry recognises that there 
is more than a decorative side of the 
business. It has reached the stage 
where it is a science of metal treat- 
ment, as well as of metal finishing. 
The arts of doing that—of etching 
and all sorts of treatments of essential 
materials today—are the basis of our 
transport and of our communications 
—and transport and communications 
are the two leading factors on which 
any community must live. 

“I feel that the seriousness of the 
conservation of metals is not always 
fully understood, but I see in many 
trends in industry in the last few years 
that perhaps the shortage of metals 
has caused us to think more about it 
and to see what has been plainly in- 
dicated to us as an industry—that our 
duty will be to provide the maximum 
that can be provided in finish, decora- 
tion and protection against corrosion 
with the minimum of metals of a 
greater class.” 


“The Ladies and Guests” 
Proposing the toast, “The Ladies 
and the Guests,” MR. R. A. F. HAM- 


MOND, vice-president, Institute of 
Metal Finishing, talked of the tradi- 
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tions of the City of London and of its 
City Guild and Livery Companies. 
Speaking of the Worshipful Company 
of Fishmongers, in the hall of whom 
the banquet was held, Mr. Hammond 
said : 

“The Company was: founded over 
700 years ago, and has had its hall on 
this site since 1434. In the early days 
of the Company it enjoyed great 
powers and a complete monopoly in 
the sale of fish in the town of London. 
Coming up the staircase, you may 
have noticed the statue to the Prime 
Warden of 1381; this gentleman slew 
Watt Tyler, the leader of the peasants’ 
rebellion, with his own hands. I 
should explain by way of extenuation 
that the worthy Watt was at that time 
threatening the life of King Richard 
II. 

“We rarely have the pleasure of the 
company of our ladies at I.M.F. func- 
tions; it is only at annual conferences 
and the local dances that they grace 
our company. The colour, grace and 
beauty which their presence gives this 
function, and, even more important, 
the sense that they are sharing this 
part at least of our professional life, 
is very precious to us.” 

Mr. Hammond mentioned the 
generous hospitality of American and 
European colleagues. Two of the 
guests he mentioned in his speech were 
Dr. Blum, whom he maintained was 
“one of the most distinguished, if not 
the most distinguished, living scientist 
who has specialised in the field of 
electrodeposition,” and the first presi- 
dent, Mr. Samuel Field, in his eightieth 
year but still hale and hearty. He 
asked the three distinguished guests 
representing the International Council 
for Electrodeposition, the American 
Electroplaters Society and the Electro- 
chemical Society to pass on to their 
organisations the hearty greetings and 
sincere good wishes of the Institute of 
Metal Finishing. 

The response to this toast was made 
by SIR FREDERICK HANDLEY- 
PAGE. He supported the president’s 
comments on research and education: 

“JT was very interested to hear the 
president’s comments on research and 
education. In this new, changing and 


expanding world, it is no use our 
thinking that we can continue to ex- 
ploit those things which we have ex- 
pl vited for generations past. We must 
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do a lot of basic research, because it is 
only by basic research and develop- 
ment that new things emerge on which 
we can make advances and show that 
we are superior to our competitors. 


“In that research, it is essential that 
we should not merely look after the 


organisation of good laboratories, 
good test houses and all the other 
things which are necessary to the fur- 
therance of industrial life. We must 
also look after good people, who are 
to be inside the laboratories. It is 
much more important to have well- 
trained people than to have well- 
equipped works, and to do that we 
must ensure that everyone, from the 
man on the floor of the shop to the 
managing director and the chairman, 
have a sound education. I personally 
believe that in some of our scientific, 
engineering and technological subjects 
it is no good having people at the top 
who are chartered accountants, law- 
yers, architects or of another similar 
profession. If you are to get people 
who have an inherent instinct for the 
job in which they are engaged, they 
must have a broad technical education. 

“T do not say ‘specialised education’; 
you need people with ideas at the back 
of their minds which they learned in 
the formative years between 18 and 24 
—ideas of the industry in which they 
are to be engaged. It is essential that 
we should all see that the rising 
generation in our works are being 
given the chance to understand and to 
get on with the jobs which surround 
them. I am not necessarily thinking 
of sending them to universities so that 
they may come out someone of whom 
people say in hushed tones, ‘He is a 
degree man....’ They come into the 
works with their college scarf and 
blazer and often they are pushed on 
one side by people who are technolo- 
gists, who have been _ thoroughly 
trained and who understand their jobs. 
The university man has arrived too 
late. He wants to get in earlier and 
learn not merely in the academic uni- 
versity but also in the university of life 
where you learn things properly—on 
the floor of the shop or the office in 
the industry where you are going to 
work. ...” 

On behalf of all the guests Sir 
Frederick expressed thanks for the 
very pleasant company, excellent food 
and drink and entertainment. 
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Summaries of the Papers 


THE SCIENTIFIC BASIS OF ANODIC OXIDATION TREATMENTS 
OF ALUMINIUM AND ITS ALLOYS 


BY P. LACOMBE 


Ecole Supérieure des Mines, Paris, France 


[? is almost a century since Buff 
noticed the considerable increase of 
internal resistance developed by an 
electrolytic cell containing sulphuric 
acid when an aluminium anode was 
used. Ducretet attributed _ this 
“barrier effect” to the formation of 
an alumina film having a high electri- 
cal resistivity, and introduced the 
oxidised anode as an_ alternating 
current rectifier. 

Little or no attention to the pos- 
sible value of such films as a means 
of corrosion prevention was paid until 
1923, when Bengough and Stuart 
patented the process of oxidation of 
aluminium in 3 per cent. chromic acid 
solution and demonstrated the possi- 
bility of impregnating the oxide layer 
with grease or paint, to improve its 
corrosion resistance, or with organic 
dyestuffs. The foundations of modern 
anodic oxidation technique were thus 
established. 

However, in France at any rate, the 
industrial value of these processes was 
not immediately perceived, because of 
the lack of precise knowledge of 
factors controlling the formation of 
the oxide film. Before the 1939-45 
war, there was little fundamental re- 
search on the subject in France, 
except for that of Chaudron and 


Hache, who made a special study of 
the “electrolytic efficiency” of the 
treatment, i.e., the rate of growth of 
the oxide film as a function of 
electrolyte composition, temperature, 
voltage, etc. Only through the prompt- 
ing of the “Commission Technique 
des Etats et Propriétés de surface des 
Métaux,” founded in 1943 through 
the urging of Professors Portevin and 
Chaudron, was fundamental research 
on anodic oxidation initiated. This 
work is of great value in so far as it 
brought to light not only the factors 
affecting the electrolytic process itself, 
but also the metallurgical aspects— 
for instance, the influence of surface 
and structural conditions upon the 
formation of the oxide film. 

The present paper covers both 
aspects of the problem and reviews 
the factors affecting the rate of 
growth as well as the physical, chemi- 
cal and mechanical properties of the 
oxide film. Furthermore, anodic 
oxidation processes have taken full 
advantage of modern methods, chemi- 
cal or electrolytic, of surface pre- 
treatment, combined with which they 
have given rise to the “bright’’ anodic 
finishes, and French developments in 
these are recorded. 


PHOSPHORIC ACID ANODISING OF ALUMINIUM AND ITS 
APPLICATION TO ELECTROPLATING 


BY R. C. SPOONER AND D. P. SERAPHIM 


Aluminium Laboratories Ltd., Kingston, Ont., Canada 


ba this paper the results are pre- 
sented of a quantitative study of 
the phosphoric acid anodising of high 
purity aluminium. The effects of 
electrolyte concentration, temperature, 


of the anodic coating were 


anodising time, current density and 
air agitation on the coating weight, 
metal loss, coating ratio and density 
investi- 
gated. 
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The use of phosphoric acid anodic 
coatings as a base for electrodeposi- 
tion is discussed with particular 
reference to plating in a copper pyro- 
phosphate solution and the growth of 


ELECTROLYTIC POLISHING AND METAL FATIGUE 


BY R. MONDON AND H. E. ZENTLER-GORDON 
M.S. received 20th February, 1954. Société Jacquet-Hispano-Suiza, Paris, France, Modern Electrolytic 
Processes and Patents Ltd., 


Tt! reductions in fatigue resistance 
encountered after electropolishing 
and electro-machining are explained 
by the complete removal of the com- 
pression layers caused by previous 
finishing operations (machining, grind- 
ing, honing, polishing). Whenever 
necessary, this enhanced fatigue resis- 
tance, which is not an intrinsic pro- 
perty of the metal, can be fully 
restored by a iinal treatment of the 
vapour-honing type. 
Electro-machining (and to a certain 
extent electropolishing) exposes the 
true fatigue resistance of a metal and 


ON THE EXPERIMENTAL METHODS FOR THE DETERMINATION 





copper deposits in the anodic film. 


Tests on  chromium/nickel /copper 
electrodeposits on 3S aluminium alloy 
are briefly described. 


-ondon 


provides a useful production tool for | 
removing metal uniformly from 
intricately shaped parts without intro- 
ducing unknown stresses into the sur- 
face. By specifying alloys suitable 
for electro-machining, metallurgists 
can avail themselves of two additional 
advantages: a considerable saving in 
production costs and a very sensitive 
method of inspection for highly 
stressed parts. In the authors’ view, 
it is easier to design for electro- 
machining and electropolishing than 
to design for electroplating. 


OF ELECTRODE POLARISATION 
BY R. PIONTELLI, PH.D. 


Laboratorio di Elettrochimica, Chimica-Fisica e Metallurgia del Potitecnico i 
di Milano, Milano, Italy I 


A ENOWLEDGE of polarisation 

phenomena is perhaps the most 
important starting point for any 
theoretical study of the processes 
involved in plating. The structure of 
plated metals, the throwing power 
(anodic and cathodic on different 
scales, macroscopic to microscopic), 
the current efficiency, the composition 
of plated alloys, the voltage required 
by the various processes, the behaviour 
of anodes, etc., are fundamental 
aspects of plating processes closely 
correlated with polarisation pheno- 
mena. Further progress of the science 
of plating is therefore largeiy dep2n- 
dent on the development of our 
knowledge of the laws followed by 
polarisation in the various conditions 
obtaining in practice. 

Unfortunately, the situation is at 
present very confused, not only from 
the viewpoint of general concepts, but 
moreover from that of experimental 
methods. Those employed at present 
for studying polarisation phenomena 
at electrodes are numerous; all of 


them are useful in giving information 
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on particular aspects of the problem. 

For the practical utilisation of the 

results, methods involving conditions 

closely corresponding to those of 
practice, such as the so-called “direct” 
method, offer obvious advantages. 

Against this method three main objec- 

tions have, however, been advanced: | 

1. The changes occurring in these 
surface conditions and in_ the 
composition of the layers of 
solution near to the electrode, 
as a consequence of the passage 
of current; 

. The influence of the initial sur: | 
face condition of the electrodes; 
3. The introduction of systematic 

errors through the use of the 
Luggin-Haber capillary. 

With regard to point 1, the use of 
very short pulses of current (in the 
form of rectangular pulses) with oscil- 
lographic recording, together with 
adequate stirring or circulation of the 
solution, can eliminate any difficulty 
even in the most difficult case. 

With regard to point 2, the practice 
of studying cathodic processes al 
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A thorough practical knowledge of 
this process enables us to supply a 
range of specially formulated hot- 
spray finishes. 





It may be that you could use this process with advantage 
and if you would like to know more about its possibilities, 
we will gladly send a senior member of our Technical 
Staff for consultation and arrange a demonstration at our 
works. 
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mercury electrodes, although very 
interesting for the elucidation of some 
of the kinetic aspects of these pro- 
cesses, eliminates together with the 
difficulty the possibility of throwing 
light on the crystallographic aspects 
of deposition, A preferable practice 
seems to be the accurate definition 
and control of the surface condition 
of the electrodes. The study of the 
influence of the surface condition of 
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electrodes on polarisation phenomena, 
although difficult and tedious, is of 
great importance both for scientific 
and practical reasons. 

The purpose of the present paper 
is to describe the results obtained in 
this laboratory in researches aimed at 
eliminating the causes of error 
involved by the use of the Luggin- 
Haber capillary. 


MORPHOLOGY OF THE GROWTH OF ISOLATED CRYSTALS 
IN CATHODIC METAL DEPOSITS 


BY HELLMUTH FISCHER, Dr. HaBiL AND HEINZ FELIX HEILING, Dr. ING. 
Technische Hochschule, Institut fiir Physikalische Chemie und Elektrochemie, Karlsruhe, West Germany, 


Technische Universitat, 


‘Tt conditions for the production 
of electrodeposits with isolated 
crystals (field-oriented isolation type, 
Fl-type) have been investigated using 
the deposition of silver from simple 
salt solutions as an example. It was 
possible to study the microstructures 
of such deposits on etched metallo- 
graphic cross-sections, with the aid 
of a recently developed mount of 
electrodeposited bright silver. It was 
confirmed that the growth layers in 
field-oriented crystals lie parailel to 
the lines of current. 
The main requirements for the 
formation of the Fl-type are low 
inhibition of the cathodic deposition 


Institut fiir Metallhiittenkunde, Berlin-Charlottenburg 


reaction, high current density and low 
metal-ion concentration. At a higher 
(though still moderate) degree of 
inhibition, mixed structures consisting 
of Fl-type and basis-oriented repro- 
duction type are formed and their 
constituent types were determined. 

According to Kossel and Stranski 
the growth forms of the Fl-type 
deposits are built up preferentially 
with the planes of the equilibrium 
form. The crystals show thick growth 
layers (approx. 10-* cm. thick) which 
are apparently still further  sub- 
divided. A preferential crystal 
orientation can be shown. 


RADIOTRACER STUDY OF ELECTROCHEMICAL DISPLACEMENT 
ON METALS 


BY M. SIMNAD, PH.D., A. SPILNERS, B.S., AND LING YANG, PH.D. 
Metals Research Laboratory, Carnegie Institute of Technology, Pittsburgh, Pa., U.S.A. 


‘TH application of radioisotopes to 
the of metal surface reactions 
in solutions was reviewed recently by 
one of the authors, and the unique 
contribution that radiotracer tech- 
nique can make to such studies was 
pointed out. Among the phenomena 
which can be studied with advantage 
by the tracer technique is the subject 
of electrochemical displacement. A 
metal placed in a solution containing 
ions of a more noble metal becomes 
covered with a deposit of the nobler 
metal, since base metals will usually 
displace those with more positive 
potentials from solutions. In this con- 
nection, it should be pointed out that 
tracer studies have also shown the 
apparent displacement of base metal 


ions by nobler metals. However, the 
latter phenomenon can be related to 
the distribution of local anodes and 
cathodes on the metal surfaces. The 
local cell action results in the cations 
being deposited on the cathodic areas, 
although the position of the metal 
in the e.m.f. series in the particular 
solution with respect to the ions in 
solution affects the rate of exchange. 

The usual electrochemical displace- 
ment of metals is well known, but the 
mechanism during the initial stages of 
such exchange has not been studied 
adequately. The recent paper by 
Straumanis and Fang on the displace- 
ment of Cu, Au, Ni and Ag upon 
zinc is of great interest, and points 
out the complexity of the process. 
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These metals were displaced from 
solutions in 1 N sulphuric acid and 
examined by X-rays. Redeposited zinc 
was found in all the displaced metals; 
thus Cu deposits contained 9 to 13 
atom per cent. in solid solution, Ni 
deposits contained 17 to 20 per cent. 
in solid solution, Au deposits large 
amounts and Ag deposits below 0°5 
atom per cent. In the first three 
metals the zinc appeared to be 
absorbed in the form of g phases, 
whereas on Ag it formed a very thin 
layer on the surface of the grains. 
The co-deposition of zinc hampered 
the growth of the deposits, so that 
very fine-grained deposits were 
obtained. Straumanis and Fang also 


claim that pure and coarsely crystal- 
line deposits are obtained in cases 
where the components do not form 
solid solutions, such as in the dis- 
placement of Pb++ or Cd++ by zinc. 
Their conclusion is that the displace- 
ment of the noble metals occurs be- 
cause of the activity of the local cells; 
zinc acts as anode and the noble 
metal forms very small cathodes. The 
redeposition of zinc on these cathodes 
is possible because it is deposited in 
the form of a solid solution. 

In this paper we present the results 
of preliminary experiments on the dis- 
placement of radioactive silver ions 
from silver nitrate solutions on 
copper, iron and nickel. 


A QUANTITATIVE ADHESION TEST FOR ELECTRODEPOSITED 
CHROMIUM 


BY C. WILLIAMS AND R. A. F. HAMMOND 
Armament Research Establishment, Fort Halstead, Sevenoaks, Kent 


“Tt widespread use of electro- 
deposition for engineering pur- 
poses as, for example, in heavy nickel 
and hard chromium plating, and 
the essential importance of strong 
adhesion of the deposit to the basis 
metal in all such applications, make 
it very desirable to be able to measure 
quantitatively the adhesion of electro- 
deposits to the basis metal. Many 
adhesion tests, mostly qualitative but 
including some quantitative tests 
applicable to thin coatings and to 
machinable thick coatings, e.g., nickel, 
have been described in the literature, 
but no satisfactory method applicable 
to chromium deposits has _ been 
described. 

The object of the present investiga- 
tion was to develop a quantitative 
method of measuring the adhesion of 
relatively thick chromium deposits to 
steel, but some work has been done 
on other substrates. 

It. has proved impossible to deter- 
mine the true adhesive force between 
a properly applied chromium deposit 
and the substrate owing to the rela- 
tively low effective tensile strength of 
electrodeposited chromium, which in 
almost all tests fractured at a stress 
level lower than the true bond 
strength. Failure of the weakest com- 
ponent in the system _basis-metal/ 
interfacial-bond/electrodeposit is an 


obvious limitation of all quantitative 
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adhesion tests, but with the stronger 
electrodeposits, e.g., nickel, it is pos- 
sible to stress the interface to a higher 
limit than is possible with chromium. 

The term “adhesion value” has 
been used throughout to denote the 
stress in tons/in.*” required to fracture 
the test-piece under standard condi- 
tions of preparation and testing. In 
general the adhesion value is the 
effective tensile strength of the 
chromium deposit and this may range 
between 10 and 20 tons/in.* accord- 
ing to the conditions selected. It is 
therefore possible by means of the 
test to determine the adhesion of the 
deposit up to a fairly high level of 
applied stress. 

The method involves the use of a 
carefully machined test-piece and 
ancillary equipment, and cannot be 
applied to plated components. Its 
value lies therefore in its application 
as a research tool, for which purpose 
it has proved useful in studying the 
effect upon the adhesion value of such 
variables as the nature of the sub- 
strate, cleaning method, conditions of 
chromium deposition, heat-treatment, 
etc. The results of some of these tests 
are described below; in addition to 
the practical value of the adhesion 
data obtained, they afford some in- 
formation of interest in connection 
with the structure and mechanical 
properties of 


electrodeposited’ 











chromium. 

A test has been developed which 
enables the adhesion of chromium 
deposits to the substrate to be deter- 
mined up to the effective tensile 
strength of the chromium. According 
to the design of the test-piece selected 
this may range between say 10 and 20 
tons/in.” 

The “adhesion value” depends upon 
certain features of the  test-piece 
design, especially the cross-sectional 
area of working surface and the thick- 
ness of the nickel backing; these 
factors are standardised; in practice. 

The test has been used to study the 
effect of the thickness of the deposit, 
the pre-cleaning treatment, heat-treat- 
ment after plating, the chromium- 
plating conditions and the nature of 
the substrate upon the “adhesion” of 
the deposit. 

During the testing of an adherent 
deposit, fracture occurs within the 
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chromium at a critical distance from 
the interface. This distance appears 
to bs related to structural changes in 
the chromium which occur as deposi- 
tion proceeds. 

In practice the “adhesion” of an 
adherent chromium coating is governed 
by the mechanical properties of the 
electrodeposit and any factor which 
tends to increase the effective tensile 
strength of the chromium increases 
the “adhesion.” 

The results of the present investiga- 
tions show that heat-treatment of the 
plated steel in the range 400°C. to 
500°C. increases the adhesion value 
and suggest that the attainment of 
strong “adhesion” is also assisted (i) 
by employing a cleaning treatment 
possessing smoothing action, (ii) by 
suitably controlling the chromium- 
plating process, e.g., by use of high 
temperature, and possibly (iii) by the 
use of suitable undercoats. 


CORROSION OR PROTECTION AT GAPS IN METALLIC 
COATINGS ON STEEL 


BY U. R. Evans, Sc.D., F.R.S. 


Department of Metallurgy, University of Cambridge 


HE state of affairs at a gap varies 
according as the coating metal is 
cathodic or anodic to steel, but a 
given metal may be cathodic in some 
circumstances and anodic under 
others. A departure from the normal 
polarity may occur if the liquid con- 
tains complex-forming substances; 
thus tin, generally cathodic to steel, 
becomes anodic in the presence of 
fruit acids—which explains why tin 
canisters can be used for canning 
fruits. Again coatings of anhydrous 
oxide (which transmit electrons) shift 
the potential in the cathodic direction, 
whilst coatings of hydrated oxides 
(which transmit ions) shift it in the 
anodic direction. Impurities in 
alumina facilitate the transmission of 
electrons, and pure aluminium 
(covered with an almost non-conduct- 
ing oxide film) is anodic to alu- 
minium-copper alloys (which form a 
better conducting oxide film); this 
explains the success of cladding such 
alloys with pure aluminium. 
A gap in a cathodic coating may 
occasionally cause corrosion more 
intense than that which would occur 


on uncoated steel, but such intensi- 
fication is rare. Several cases where 
definitely porous coatings of 
cathodic metals provide effective pro- 
tection are known; these include 
porous coatings of lead for protecting 
steel against industrial atmospheres, 
and the highly discontinuous tin coats 
that can be applied to steel before 
painting. Explanations of these and 
other cases, based on well-established 
electrochemical principles, can be 
suggested. 

A gap in an anodic coating does 
not necessarily lead to corrosion of 
the exposed steel, which often receives 
cathodic protection. In the opening 
stages, the metal may be “sacrificed” 
to provide this protection, but in 
many circumstances the cathodic 
reaction then deposits a layer 
(calcium carbonate, zinc hydroxide 
or aluminium hydroxide in different 
cases—sometimes converted later to 
clinging, protective rust) and prevents 
attack on the steel in a way which 
involves no attack on the coating 
metal. 
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THE INFLUENCE OF ANNEALING ON THE STRUCTURE AND 
HARDNESS OF ELECTRODEPOSITED CHROMIUM 


BY C. P. BRITTAIN, B.A., AND G. C. SmiTH, M.A. 


University of Cambridge, Department of Metallurgy, Pembroke Street, Cambridge 


LECTRODEPOSITED ‘ chromium 

is extremely hard as deposited 
and in this condition is generally 
assumed to have a very fine grain 
size. Various estimates of grain size 
have been made from the results of 
X-ray measurements and have yielded 
values of the order of 10-‘ cm.’ 
Under the optical microscope even 
at the highest magnifications no clear 
grain structure is revealed; and 
although certain workers have pub- 
lished photographs showing a_back- 
ground structure which they have 
interpreted as being due to a grain 
pattern, this has been refuted by 
others.” 

When electrodeposited chromium is 
annealed at temperatures above about 
800°C., grains become clearly visible 
under the optical microscope. The 
hardness after annealing at 800°C. for 


periods of the order of 1 hour falls 
from the initial value of about 850 
D.P.H. to about 250, the actual 
values varying with the conditions of 
deposition. When _ electrodeposited 
chromium is annealed at temperatures 
below 800°C., the hardness falls by 
amounts depending on the annealing 
temperature and time. 

The present investigation has been 
mainly concerned with the grain size 
of the material when annealed at 
temperatures below 800°C. In this 
range the grain structure is not visible 
optically except at the high-tempera- 
ture end so that no direct measure- 
ments of grain size can be made using 
the optical microscope. However, it 
has been found possible in the present 
work, by using the electron micro- 
scope, to follow the change in grain 
size with annealing temperature. 


THE DIFFUSION OF CHROMIUM AND OTHER ELEMENTS INTO 
NON-FERROUS METALS 


BY R. L. SAMUEL, ING. CHIM., AND N. A. LOCKINGTON, M.A., A.R.LC. 
Diffusion Alloys Ltd., New Eltham, London, S.E.9 


HE diffusion of chromium into 
,“ iron and steel is now being 
applied on an increasing scale in 
industry; most of the published data 
on chromium diffusion relate to this 
particular field although the useful- 
ness of the process is by no means 
limited to it. 

This paper is entirely concerned 
with the diffusion of chromium and 
additional elements into non-ferrous 
metals and, more specifically, into 
nickel and nickel-rich alloys. Nickel 
has been selected as offering an 
interesting example in view of its 
widespread use as a plating material 
and also, alloyed with other elements, 
in the, chemical and electrical engineer- 
ing fields. Nickel is a comparatively 
costly metal and in many cases its 
use as a basis material is not 
economically feasible. Although the 
tests reported in this paper were 
carried out on pure nickel, the results 
obtained are equally applicable when 
the nickel is present as a coating, 
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either in the form of nickel-clad steel, 
or as an electroplated coating pro- 
vided the latter is reasonably thick, 
ie., of the order of 0-001 in. 
minimum. 

The object of the research was 
partly to supplement the field of 
application of chromium diffusion on 
ferrous materials. The coatings 
obtained on steel are similar from the 
point of view of chemical properties 
to high-chromium ferritic steels and 
show good corrosion-resisting charac- 
teristics to atmospheric conditions and 
to oxidation at temperatures up to 
950°C.; they are resistant to nitric 
acid. These coatings have, however, 
clear limitations in other respects; e.g., 
they are not resistant to hydrochloric 
and sulphuric acid, and this fact 
limits their utilisation for chemical 
engineering applications. The diffu- 
sion of alloying elements into nickel 
has, therefore, a practical as well as 
a scientific interest. 


The diffusion of chromium, molyb- * 























denum and tungsten, either singly 
or in combination, into nickel and its 
alloys, produces coatings which have 
interesting properties from the point 
of view of resistance to thermal 
oxidation and of resistance to nitric, 
hydrochloric and_ sulphuric acids. 
Most of the properties of special- 
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purpose nickel alloys can be repro- 
duced on the surface of _ nickel 
specimens by diffusion methods. The 
depth of the diffused layer is such 
that it can be applied to electro- 
deposited nickel layers or to nickel- 
clad material. 


RECENT ADVANCES IN TINPLATE MANUFACTURING PROCESSES 
BY W. E. Hoare, B.Sc.(ENG.), F.I.M., A.I.PRob.E. 


Tin Research Institute, 


1S ees process of manufacture of tin- 
plate divides itself fairly sharply 
into two series of operations, those 
concerned with making the basis steel 
strip or sheet, and those concerned 
with applying the coating of tin. Par- 
ticular attention is paid in the paper 
to the electrolytic and hot-dip coating 
processes used in the tinplate industry. 

It must be understood, however, 
that tinplate is a dual material and its 
quality and usefulness depend on the 
individual qualities both of the steel 
base and of the tin coating. For the 
steel base, some of the important 
characteristics are chemical composi- 
tion, grain size and carbide distribu- 
tion; while for the tin coating such 
properties as thickness, amount of tin- 
iron alloy and continuity are vital. In 
certain applications of tinplate the 
effects of these various factors may be 
algebraically additive. Thus the use 
of high quality steel base may some- 
times permit reductions of tin coating 
weight; and, vice versa, a_ heavier, 
high quality tin coating may be re- 
quired on steels of lower quality. It 
is certain that some of the modern 
refinements of steel-base manufac- 
turing cechnique would not have been 


Greenford, Middlesex 


developed had it not been for the 
development of the thinner electro- 
lytic coatings which increased the need 
for such refinements. Equally, thinner 
coatings would not have had the 
same measure of success had it not 
been for the earlier great advances of 
steel metallurgy. 

In fact, the tinplate manufacturing 
industry has seen changes both radical 
in nature and great in extent during 
the last twenty-five years. In 1929, 
world production was 34 million tons, 
the electrolytic process was a labora- 
tory curiosity, and only some 5,000 
tons of tinplate were produced by the 
then highly novel continuous cold- 
reduction process. Today, production 
is approximately 6 million tons 
annually, electrolytic tinplate alone 
approaches 3 million tons, and over 
80 per cent. of tinplate base is made 
on wide strip mills by the continuous 
strip process. Alongside these impres- 
sive developments there have occurred 
notable technological advances in 
steel metallurgy, annealing practice, 
in design of pickling and tinning in- 
stallations and in the important 
problems of quality appraisal. 


STUDIES OF THE ACTION OF ORGANIC COMPOUNDS AT THE 
SURFACE DURING THE ELECTRODEPOSITION OF NICKEL 


BY HENRY LEIDHEISER, JR., M.S., PH.D. 
Virginia Institute for Scientific Research, Richmond, Virginia, U.S.A. 


’T"HREE types of experiments were 
performed which are important 
in understanding the action of organic 
compounds at the surface during the 
electrodeposition of nickel: X-ray 
diffraction analysis of nickel electro- 
deposits; cathode potential studies; 
and adsorption studies. Organic com- 
pounds differed in their ability to alter 
the grain size and the degree and 


type of preferred orientation. In 
general ductile deposits were associated 
with a (100) preferred orientation and 
brittle deposits were associated with 
an orientation other than (100). The 
ability of the organic compounds to 
increase the cathodic polarisation was 
dependent upon (1) the acidic or basic 
character of the compound, (2) the 
size of the molecule, and (3) the 
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number of available pairs of electrons 
in the molecule. Available pairs of 
electrons are defined as those which 
are capable of being shared with 
other atoms through association or 
chemical reaction without breaking 
completely the original bond between 
the atoms involved. Preliminary 
measurements were made of the 


adsorption 
from solution on single crystals of 
copper by analysing the ellipticity 


of organic compounds 


imparted to  plane-polarised light 
upon reflection from the surface. The 
adsorption measurements were corre- 
lated with the cathode potential 
results. 


THE PREVENTION OF CRACKING IN NICKEL ELECTRODEPOSITS 


BY T. E. Sucn, B.Sc. 
Wilmot-Breeden Ltd., Birmingham 


Te! serviceability of nickel electro- 

deposits of adequate thickness 
mainly depends upon their physical 
properties. Methods of determining 
the internal stress and the ductility of 
these deposits are given. The use of 
these techniques in production control 


is illustrated by a typical case-history 
of a bright nickel-plating solution. 
The large variations in physical pro- 
perties obtainable from any one type 
of solution are discussed and pro- 
cedures for improving these properties 
are suggested. 


NICKEL PLATING FROM THE SULPHAMATE SOLUTION 


BY Myron B. Diaain, B.S., M.A., F.A.L.C. 
Hanson-Van Winkle-Munning Co., Matawan, N.J., U.S.A. 


Ts paper presents a review of 

early work with sulphamaite 
electrolytes and reports certain new 
developments on nickel plating from 
sulphamate solutions. 

Experimental work is described 
which deals with the nickel sulphamate 
bath with and without addition agents. 
Particular emphasis is given to the 
physical properties of the deposits and 
the effect of bath composition and 
operating variables on stress, hard- 


ness, tensile strength, elongation and 
ductility. Photomicrographs showing 
the structure of the deposits and data 
on certain electrical properties are 
presented. 

The results of these studies indicate 
that the nickel deposits produced 
from the sulphamate bath are 
particularly applicable to engineering 
and functional uses. Several such 
applications are described. 


BRIGHT NICKEL PLATING—A REVIEW OF PROGRESS 
BY R. B. SALTONSTALL 


The Udylite Corporation, 


"THE early applications of nickel 
plate for decoration and protec- 
tion appear to have been confined 
principally to stove and bicycle com- 
ponents. The next development of 
major importance was the advent of 
chromium plating, which not only 
provided a tarnish-proof surface on 
buffed nickel coatings, but also showed 
quite clearly that many of the 
methods of basis-metal preparation 
then prevalent left much to be 
desired. 

It is difficult to say whether increas- 
ing intricacy of design demanded the 
development of bright nickel, or 
whether the 


latter accelerated the 
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Detroit, Mich., U.S.A. 


former. The fact remains that the 
advent and improvement of bright 
nickel plating processes was paralleled 
by an unprecedented increase in the 
quantity of nickel used for electro- 
plating and, except for periods of 
nickel shortage caused by world 
events, the trend has _ continued 
unabated. Bright nickel has been 
adopted almost entirely in one form 
or another in the U.S.A. in the 
automotive industry, which in normal 
times consumes somewhat more than 
half of the total nickel used for plat- 
ing. It has been estimated that, prior 


to the Korean emergency, there were. 


within the automotive industry in the 























U.S.A. 34,000 people engaged in 
electrodepositing protective decorative 
coatings worth $300,000,000 annually, 
utilising $190,000,000 worth of plant, 
exclusive of the value of buildings, 
and further that job- and captive- 
plating organisations outside the auto- 
motive industry were at that time 
employing an additional 65,000, people. 
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While these estimates included appre- 
ciable amounts of copper deposited 
prior to nickel plating, and of semi- 
bright or “easy-buff” nickel, as well as 
small quantities of other metals, the 
bulk of the deposits were nickel, 
plated from solutions which produced 
rie bright deposits direct from the 
ath. 


NOTES ON CLEANING CYCLES FOR PLATING 


BY A. KENNETH GRAHAM 
Graham, Crowley and Associates, Inc., Jenkintown, Pa., U.S.A. 


(= recent atmospheric exposure 
\ test programmes on_ electro- 
deposited copper and/or nickel/ 
chromium protective coatings for 
steel, conducted by Committee B-8 
of the American Society for Testing 
Materials have supplied valuable 
although sometimes conflicting data. 
One most significant item is the pro- 
tective value of a double nickel coat- 
ing under chromium after 5:2 years. 
A second item of interest is the 
relation between the preparatory 
cleaning cycle and the performance 
of the plated coatings. This paper 
presents data obtained in establishing 
the cleaning cycles used in the pre- 
paration of the panels upon which 
these observations, were based. 

A “peel” test, used as a basis for 
determining the optimum cycles, is 
described. The cleaning cycles in- 
vestigated for plating copper or 
nickel upon steel, and for plating 
nickel upon a copper strike, or upon 
buffer electrodeposited copper or 
nickel, are discussed. 

Most products can be successfully 
cleaned and plated using cycles in 
which both the individual treatments 
and operating conditions may be 
varied rather widely. For economic 
reasons a compromise must usually 


be made between a cycle embodying 
ample factors of safety and one 
which will meet some standard of 
quality or test. What appears to be 
needed is a sensitive basis for com- 
paring the value of cycle variations. 

Cleanliness tests are used to give 
information on cleaner compounding 
and on operating conditions for re- 
moving specific types of surface 
contamination. Salt-spray and hot- 
water-porosity tests have been used 
to evaluate cleaning cycles, but these 
tests are not considered sensitive 
enough to compare the effects of 
many of the cycle variations. Atmos- 
pheric exposure tests and the rating 
of products in service have great 
practical value, but aside from being 
both costly and time-consuming, they 
too lack the sensitivity required. 

For many years the author has 
used an adhesion test for comparing 
detailed variations in cleaning cycles 
and as one means of establishing an 
optimum cycle. This is based upon 
the assumption that quality is closely 
related to the degree of adhesion 
obtained and the observed fact that 
adhesion is sensitive to many cycle 
variations, especially when the “peel” 
test is used in the manner described 
in this paper. 


AUTOMOTIVE ORGANIC FINISHING 


BY JAMES T. O'REILLY 
Ford Motor Co., Dearborn, Mich., U.S.A. 


(Renae finishes are applied to 
the automobile to improve 
appearance and to prevent corrosion. 
If a suitable method could be 


developed for incorporating colour 
throughout metals which would not 
themselves corrode, or if the added 
colour prevented corrosion, separate 
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organic surface finishes would not be 
required. 

Stainless steel is available which 
resists rust without a finish coating. 
Its use for automobile bodies is 
economically prohibitive. The pos- 
sibility of incorporating the colours 
in the metal still seems about as 
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remote as a return trip to Mars. If 
glass-fibre reinforced plastic bodies 
should become economic it is entirely 
possible that pigments could be incor- 
porated so that body sections as 
removed from the moulds would 
have satisfactory appearance and 





durability without further finishing. 

While we may never see the 
elimination of automotive organic 
finishes, we have certainly watched 
their improvements down through 
the years keep step with the evolution 
of the modern automobile. 


THE WEATHERING OF NICKEL/CHROMIUM ELECTRODEPOSITS 
BY W. A. WESLEY AND B. B. KNAPP 


Research Laboratory, The International Nickel Co. Inc., Bayonne, N.J., U.S.A. 


HE atmospheric corrosion of 
nickel foils, both wrought and 
electrodeposited, proceeds by pitting 
leading to perforation. This result, 
coupled with earlier tests showing 
that “porosity-test” reagents can pro- 
duce pores during porosity tests, 
suggests that properly produced nickel 
electrodeposits may be far less porous 
than has been thought. 
A chromium film on top of nickel 


is helpful in the early stages of 
industrial atmosphere exposure but 
may accelerate pitting in the later 
stages owing to the galvanic action of 
the nickel/chromium, couple. 

The number per unit area, size and 
shape of the pits vary widely. 
Factors influencing the type of pitting 
are the chemical composition and 
microstructure of the metal and _ its 
residual stresses. 


INFRA-RED STOVING FOR PAINT FINISHES 


BY J. TOLE, SAVART, AND L. HULIN 


Société Anonym des Automobiles Peugeot, Paris 


T= need to raise the temperature 
of painted motor-cars in order to 
polymerise the synthetic enamel coat- 
ing has led to the use of infra-red 
radiation as the heating agent. Be- 
cause radiation can be directed and 
does not require the intervention of 
any material transfer medium the 
process is both rapid and _ con- 
trollable. The quality and intensity of 
the radiation depend on the tempera- 
ture of the emitting source. A 
suitable source has been found in 
underrun tungsten filament incan- 
descent lamps, which may be built 
into a lightweight stove needing little 
ventilation and no insulation. The 
design of such stoves and the prin- 
ciple of selecting the emitter is 
derived from a study of the laws of 
radiation. Infra-red heating by lamps 


is peculiarly suitable for finishing 
and retouching motor-cars painted in 
synthetic enamel. 

By! reason of the several advantages: 
Short oven, unit construction, low 
weight, cleanliness, ease of main- 
tenance, absence of regulating devices, 
low thermal inertia, excellence of 
results obtained in production as well 
as in retouching, drying by infra-red 
lamps has become an_ extremely 
interesting solution in paint finishing. 

In particular, the Peugeot Com- 
pany uses infra-red stoving for all the 
drying stages in the enamel finishing. 
In the hands of a qualified operator, 
using the stoves in the correct 
fashion, drying with lamps gives 
excellent results; in certain cases it is 
the only method possible. 


A NEW TYPE OF PRIMER FOR RESISTANCE WELDING 
BY A. J. ELLEMAN AND N. D. P. SMITH 


Imperial Chemical Industries Ltd., 


‘Tes paper describes an explora- 
tory survey of alternatives to 
conventional electrically conducting 
welding primers, which suffer from 
the disadvantage that the very high 
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Paints Division, Slough, Bucks. 


proportion of conducting filler needed 
to give adequate conductivity for 
welding places severe limitations on 
the composition of the primer. 


It is shown that nickel powder is a 











very much more effective conducting 
filler than non-magnetic metal pow- 
ders such as zinc. The nickel particles 
by virtue of their mutual magnetic 
attractions form chains of low 
electrical resistance, whereas for non- 
magnetic powders, the inter-particle 
attractions and the probability of 
inter-particle contacts are much less. 

It is possible to make coating com- 
positions containing only moderate 
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proportions of nickel powder which 
have adequate conductivity for weld- 
ing. These compositions have been 
covered by patent. The nickel powder 
does not appear to affect the protec- 
tive qualities of the coating adversely. 
The main disadvantages in the use of 
nickel as a conducting filler are its 
high price and the tendency, in com- 
mon with most other metallic fillers, 
for the rate of settlement to be high. 


ORGANIC FINISHES ON ELECTROPLATED COATINGS WITH 
SPECIAL REFERENCE TO ADHESION 


BY E. C. J. Marsu, B.Sc., F.R.I.C., F.1.M. 
Standard Telephones and Cables Ltd., New Southgate, London, N.11 


RGANIC and electroplated 

finishes serve similar functions 
in so far as their objective is to pro- 
vide protection against corrosion, 
good decorative appearance, or both. 
The nature of the article to be 
finished, and its function in service, 
may decide which type of coating is 
the more suitable, but in many cases 
they may be supplementary. At first 
sight, the need for an organic finish 
over electroplate may be queried, and 


a brief explanation is _ therefore 
warranted. 

The most important reason for 
using the combination of electro- 


plate and organic finish is to provide 
better resistance to corrosion than 
would be afforded by either finish 
alone. There are, however, numerous 
other explanations for the choice of a 
dual coating, e.g., 

(a) To give improved adhesion to the 
organic coating, e.g., nickel on 
brass and phosphor bronze. 

(b)To provide electrical insula- 
tion, e.g., enamel on electro- 
plated cable supports. 

(c) To afford outstanding contrast, 
as in various types of name plate. 

(d) To satisfy electrical require- 
ments, where electrical contact 
has to be made to the basis 
metal, as in panels and covers 
for electrical apparatus. 

(e) To utilise raw material which is 
supplied in the electroplated 


condition, e.g., zinc-plated steel 
sheet. 

This paper is presented from the 
practical point of view of the manu- 
facturer who applies such finishes, 
and it is based on procedures deve- 
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loped in production to solve diffi- 
culties encountered in fabrication or 
assembly, or to satisfy service 
requirements as experienced over a 
period of years in the field. The 
data presented are supported by the 
results of work in industrial labora- 
tories, and no attempt is made to 
include research into fundamentals, 
for which a normal manufacturing 
unit is not equipped. 

The material upon which _ this 
paper is based must come mainly 
from experience in the author’s own 
industry, namely, the production of 
electrical communications equipment, 
but there is close collaboration 
between members of all branches in 
this field, so the views expressed 
should be representative of a large 
section of the industry. Further, the 
work involved in finishing embraces 
all the basis materials common to 
engineering, and includes parts fabri- 
cated by all known methods. There- 
fore the problems concerned are 
probably common not only to the 
whole of the electrical industry, but 
to the light engineering industry in 
general. 

Summarising, one may say that 
some form of chemical treatment for 
electroplated coatings is desirable if 
the best characteristics of adhesion 
are to be developed in organic applied 
coatings. It is essential for zinc, 
cadmium, copper and chromium, and 
advantageous for nickel, tin, silver 
and gold. For zinc and cadmium, 
practical processes in ascending order 
of merit are chromating, phosphat- 
ing, tin plating and etch priming; for 
the other plates, etch priming is the 
only treatment worth while. 
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TIN-ALLOY PLATING: AMERICAN EXPERIENCE 


BY FREDERICK A. LOWENHEIM, PH.D. 
Metal and Thermit Corporation, Rahway, N.J., U.S:A. 


Several new or improved pro- 
cesses for the deposition of tin 
alloys have been offered to the 
plating trade during the past few 
years. Some of these processes have 
resulted from the work of the Tin 
Research Institute, which has pub- 
lished a series of outstanding papers 
on alloy deposition; some have 
emanated from other laboratories. 
Since many of these developments 
are British in origin, it is hoped that 
a report on the present status of 
some of them in America may be of 
interest to this Conference. 

The company with which the 
author is connected is concerned with 
such developments in its capacity as 
a major producer of tin chemicals 
and anodes for the electroplating 
industry. We have been interested in 
the commercial possibilities of any 
available process whether or not 
developed by ourselves. But in the 
plating industry it is a long step from 
demonstration to installation; further, 
it is this step which will be influenced 
by national boundaries. Evidence 
sufficiently convincing to sell a process 
to the British trade might not impress 
in America—or vice versa. This 
report will stress practical American 
experience, where that is available, 
with some relatively recent develop- 
ments in tin-alloy plating. 

There are some practical factors 
which influence the chances of 
acceptance of any new tin-alloy 
plating process in America; some 
favourable, some the reverse. Two 
unfavourable factors are industry’s 
resistance to alloy plating, and _ its 
resistance to the use of tin; neither 
of these factors is as important now 
as it was only a few years ago, and 
both will probably continue to lose 
force. 

There is no denying the fact that, 
no matter how simple an alloy-plating 
process may be, it involves factors of 
control that are not encountered in 
the plating of a single metal. When 
the colour of the deposit cannot be 
used as a guide, the plater may even 
be asked to analyse the deposit 
occasionally! Happily, conditions in 


the plating trade have improved to 
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the point where such control prob- 
lems are not the obstacles they would 
have been before the war; but 
obviously, an alloy-plating process 
must have definite and demonstrable 
advantages to counterbalance | this 
basic drawback. 

Resistance to the expanded use of 
tin seems to be a peculiarly Ameri- 
can phenomenon, happily fast dis- 
appearing. America’s position as the 
world’s foremost tin consumer while 
she produces none at all is too well 
known to require discussion; nor is 
this the place to recount the involved 
and controversial history of tin con- 
trols and the ups and downs of tin 
prices. But these factors account 
for the attitude found in a few 
quarters unfavourable to any process 
involving a new use of tin. Fortu- 
nately the U.S.A.’s stockpile of tin is 
now apparently adequate for defence, 
and the price of tin is seemingly 
fairly stable and reasonable, so that 
the climate is more favourable to the 
introduction of new _ tin-consuming 
processes than it has been in the 
recent past. 

Not all the entries in the present 
situation are on the debit side. The 
years since the war have been times 
of shortages, now of one commodity, 
now of another; and in the search for 
substitutes, platers and manufacturers 
have been willing to try new finishes. 
Thus, tin-zinc alloy was first brought to 
the attention of American industry as 
a cadmium substitute. In order to 
survive, of course, the new finish 
must possess properties which render 
it more than a mere substitute, for 
without them its use will be discon- 
tinued as soon as the particular 
shortage is ended. As will appear, 
this has been the case with tin-zinc, 
which is now promoted no longer as 
a cadmium substitute but on its own 
merits. 

Another circumstance favourable 
to the introduction of alloy-plating 
processes is the increasing control- 
consciousness on the part of the 
plating industry in general. The 
additional controls necessitated by 
the demands of alloy plating no 
longer frighten electroplaters, at least 
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the more progressive ones, who are 
willing to try out a new process even 
if a certain amount of analytical con- 
trol is required. Of course, there are 
practical limits to the complications 
permissible, but these limits are not 
at the elementary point where they 
once were. 

Of the various tin-alloy plating 
processes now available, main 
emphasis in this paper will be placed 
on three: tin-zinc, tin-nickel and tin- 
copper. Others will receive shorter 
mention, including tin-lead, _ tin- 
cadmium, and various _ ternary 
systems. The space allocation must 
not be construed as the author’s esti- 
mate of relative present commercial 
importance; for instance, tin-nickel 
has, as of this writing, almost no 
commercial uses, whereas tin-lead is 
rather widely employed in industry. 
It is a reflection rather of the author’s 
field of competence and to some 
extent of his estimate of potentialities 
for future development. 

The old prejudices against alloy 
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plating are fast disappearing. The 
misapprehension that there are in- 
superable difficulties in control of the 
baths and deposit composition has 
been corrected. Electroplaters are 
beginning to realise that a whole new 
field is opened up when electro- 
deposited metals are thought of in 
combination rather than one at a 
time. Tin alloys are only a part of 
that new field, but at the present time 
a rather large part, thanks both to 
the work of the Tin Research 
Institute, and to the ease with which 
tin forms alloys with so many other 
metals. 

Of the tin-alloy plating processes 
recently developed, at least two—tin- 
zine and tin-lead—are well entrenched 
in America, and several others are in 
relatively advanced stages of com- 
mercial development: tin-copper, tin- 
nickel, tin-cadmium. It is not rash 
to predict that these, and others, will 
have increasing industrial importance 
in the future. 


PROGRESS IN TIN-NICKEL ELECTROPLATING 
BY A. E. Davies, Pu.D., D.LC., A.R.CS. 


Tin Research Institute, 


“INCE the introduction of bright 
tin-nickel electroplate in 1951, 
important advances have been made 
in the understanding and control of 
the deposition process. Further 
research, coupled with an analysis of 
the results obtained in commercial 
operation, has led to a new under- 
standing of the mechanism of deposi- 
tion and of the control and 
maintenance of the electrolyte. It can 
now be claimed that the major 
technical problems associated with 
the operation of the process have 
been solved and that the control of 
the process has been simplified. 
Parkinson established that tin and 
nickel are deposited in roughly 
equiatomic proportions from _ solu- 
tions containing stannous chloride, 
nickel chloride, sodium fluoride, and 
ammonium bifluoride. The formula 
NiSn can be ascribed to the deposit 
and X-ray examination has revealed 
that the alloy has the nickel arsenide 
structure. Satisfactory alloy deposi- 
tion is possible from this type of 
solution only if fluorides are present. 


Greenford, Middlesex 


From this observation and from the 
relative independence of the com- 
position of the alloy on current 
density and on electrolyte constitution, 
it has been suggested that deposition 
is associated with the presence in the 
electrolyte of a tin-nickel complex. 

For optimum conditions, Parkin- 
son recommended a solution of the 
following composition: 


NiChk.6H20 300 g./1. 
SnCk.2H2O0 50 g./I. 
NH:sF.HF 35°92) 1 
NaF 28 g./I. 


Subsequent work showed that the 
tin-nickel alloy can be deposited 
from several solutions which do not 
contain chlorides. Fluoride must 
always be present to enable the 
deposition of the alloy to take place. 
Such alternative solutions are sul- 
phates,“ fluoborates,’ and __fluosili- 
cates. To obtain more information 
on the conditions under which tin- 
nickel alloy is deposited, further 
work on these solutions has been 
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TABLE 1. OPTIMUM COMPOSITIONS OF TIN-NICKEL ELECTROLYTES. 








| 

| 

| Sulph 
N il 60 
Sn"' 20 
NHiF | 50 
pH sa = sa 6:0 
Temperature, °C. ... 65 





Composition of solution, g./l. 
ate Fluoborate Fluosilicate 
60 60 
25 25 
50 50 
a5 2°5 
65 65 








carried out, and the optimum con- 
centrations of the various salts pre- 
sent in the solution for maximum 
brightness and for the best appear- 
ance of the deposit have been deter- 
mined. The effects on the deposit 
of the possible variables have been 
studied by means of Hull cell tests and 
by small-scale plating experiments. 
The composition and _ operating 
conditions giving the most satisfac- 
tory results are shown in Table I. 
The alloy plate deposited from 
each of these solutions was similar to 
the deposit obtained from the original 
chloride-fluoride electrolyte. The 
latter solution, although it produces a 
deposit with excellent physical pro- 
perties, has the disadvantage of a high 


hydrogen fluoride concentration and 
this leads to excessive and wasteful 
volatilisation of hydrogen fluoride. 
The other solutions do not suffer 
from this defect. Commercial opera- 
tion of the chloride-fluoride solution 
has revealed that, as the bath ages, 
the deposit deteriorates. The other 
solutions, when operated over long 
periods of time, show a_ similar 
tendency. All of the solutions can be 
rectified by appropriate addition of 
fluoride. 

This paper describes an investiga- 
tion of the role of the fluoride ion 
in the chemistry of the tin-nickel 
electrolytes and the deposition of the 
tin-nickel alloy. 


THE RESISTANCE OF SOME CAST AND PLATED SLEEVE-BEARING 
MATERIALS TO CAVITATION EROSION 


BY R. A. SCHAEFER, J. F. CERNESS AND H. A. THOMAS 
Clevite-Brush Development Co., Division of Clevite Corporation, Cleveland, Ohio, U.S.A. 


‘THE phenomena of _ cavitation 
damage to ship propellers and 
high velocity streams encountered in 
hydraulic equipment have been the 
subject of numerous investigations for 
over half a century. In the early 
1920’s engineers began to recognise a 
vast difference in the relative resis- 
tance of the various materials to pit- 
ting and erosion in water media, with 
the result that laboratory apparatus to 
make accelerated comparative tests of 
available materials was developed. 

A very significant step in this direc- 
tion was made by Gaines, who vibrated 
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a nickel tube with an_ oscillatory 
electromagnetic circuit, causing mag- 
netostriction of the tube. A modifica- 
tion of this apparatus was used for 
the present investigation. Subsequent 
investigators, such as  Hunsaker, 
Mousson, Kerr, Rheingans, and 
others, have classified the relative 
resistance of many _ conventional 
materials of constriction used in 
hydraulic equipment; while other in- 
vestigators, especially Rayleigh and 
Poulter, have postulated on_ the 
mechanism of cavitation erosion. | 

From a physical point of view 
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cavitation can be considered a dis- 
continuity of the liquid stream or 
film. These areas are a_ partial 
vacuum or a low pressure area with a 
bubble developing in this space which 
is filled with vapour, especially when 
the pressure drops below the vapour 
pressure of the liquid. If such a 
system is subjected to high frequency 
oscillating loads, disintegration may 
result to those solid materials 
associated with these areas. The 
extent of the damage depends on 
many variables, such as the magni- 
tude, frequency and duration of the 
force; the liquid; the surface, com- 
position and physical properties of the 
solid material; the mechanical design; 
and the operating temperature. 

Since the operation of high-speed 
sleeve bearings may develop vacuous 
cavities as they move from no load to 
full load during each revolution, cavi- 
tation is possible. This is especially 
true for bearings associated with 
gears, since they tend to transmit high 
frequency vibrations to the oil because 
of their geometrical design. The 
extent of the damage or the absence 
of damage to a specific bearing 


material can be reasonably well pre- 
dicted from the behaviour of | this 
material in laboratory apparatus which 
is described below. This study com- 
pares the relative cavitation erosion 
resistance of present-day common 
sleeve-bearing materials in lubricating 
oil media. 

Generally speaking, the commonly 
used sleeve-bearing materials are con- 
siderably softer than are bearing 
materials used in hydraulic systems 
and are used with an oil lubricant of 
higher viscosity, greater film strength, 
lower vapour pressure, and _ higher 
temperature than water or other fluids 


usually encountered in hydraulic 
equipment. 
Of the twenty-three bearing 


materials investigated, only co-plated 
98-2 silver-lead and cast 74-10-16 
copper-tin-lead show promise for use 
in high-speed sleeve-bearing applica- 
tions where fluctuating high frequency 
loads and high temperatures are pre- 
sent. These alloys are, however, not 
ideal bearing materials, since they are 
hard and susceptible to seizure in 
high-speed applications. 


A LABORATORY TECHNIQUE FOR THE ELECTRODEPOSITION 
OF MANGANESE ON OTHER METALS 


BY WINIFRED A. BELL, B.A. 
Fulmer Research Institute Ltd., Stoke Poges, Bucks. 


‘THE protection of metals against 

corrosion by the use of a coating 
which is anodic to the basis metal has 
been successfully practised for some 
time, the most striking example being 
the protection of iron and steel by 
zinc. The standard electrode poten- 
tial of zine is of the order of 0-762 
volts (normal hydrogen scale) and 
that of manganese is —1-134; it is 
suggested, therefore, that manganese 
should be rather more effective than 
zinc as an anodic coating on iron and 
possibly also on aluminium. A pre- 
liminary study has therefore been 
made of the behaviour of manganese 
as a coating and in the course of this 
work it has been necessary to prepare 
specimens with a controlled and uni- 
form thickness of manganese, which 
could be done most conveniently by 
electrodeposition. In view of the 


difficulties which are experienced in the 
electrodeposition of manganese on a 
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laboratory scale, it may be of interest 
to place the laboratory techniques and 
experiences on record. 

For many years manganese has 
been commercially produced by an 
electro-winning process, essentially by 
the electrodeposition of manganese 
on suitable stainless steel cathodes, 
using insoluble lead alloy or graphite 
anodes, from an electrolyte containing 
either manganese sulphate or man- 
ganese chloride. Little work, how- 
ever, has been done on the plating of 
relatively thin coatings of manganese 
on other metals. The chief difficulty 
has been that manganese is usually 
deposited in the alpha form in which 
case it is very brittle and easily spalls 
from its basis plate. Some investi- 
gators have succeeded in depositing 
gamma manganese, which, however, 
quickly transfoms to the brittle alpha 
form and there is a tendency for the 
manganese to spall off due to the 
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volume change accompanying this 
transformation. In some cases a 
bright, smooth manganese deposit has 
been known to crack spontaneously 
and to spall off on removal from the 
plating bath. 

This paper includes .a description 
of a successful manganese plating 
bath and gives some indication of the 
protection given by manganese to 
mild steel and aluminium. A detailed 
analysis of plating conditions has not 
been made, since as previously men- 


tioned, the project consisted mainly 
of a study of the protection afforded 
by manganese coatings on various 
metals. There is no doubt in the 
author’s mind that the actual plating 
conditions could be improved by 
more extensive work. 

Most of the plating has been done 
on mild steel specimens, although 
aluminium, zinc, magnesium and 
copper have also_ been plated 
satisfactorily. 


THE ELECTRODEPOSITION OF GOLD AND OTHER ALLOYS 
BY A NEW METHOD 


BY G. E. GarpDaM, B.Sc., PH.D., A.R.C.S., F.R.LC., F.I.M., AND N. E. TIDSWELL 


Formerly of the Design and Research Centre for the Gold, Silver and Jewellery Industries, 


26 Dover Street, London, W.1; 
Oxon. 


present address, Aluminium Laboratories Ltd., Banbury, 
Formerly of the Design and Research Centre for the Gold, Silver and Jewellery 


Industries, 26 Dover Street, London, W.1. 


"THE difficulties of electrodepositing 
\ an alloy of a required composi- 
tion by control only of the chemical 
composition of the solution may be 
largely overcome by arranging the 
solution composition so that one 
constituent metal is _ preferentially 
deposited, but rapidly exhausted, from 
the cathode film. By applying a 
pulsed D.C. current all the preferen- 
tially deposited metal is deposited 
from the cathode film in each pulse, 
together with some of the second 
metal; conditions are restored by 
diffusion of ions during the rest 
period. By adjustment of the actual 
and relative on- and off-current times 


the average composition of the alloy 
can be adjusted without change of 
composition of the solution, or to 
allow for unintentional changes in the 
solution. 

Examples of the application of the 
method to electrodeposition of brass 
and of gold alloys are given in the 
paper. It has also been found that 
the brightness of electrodeposition of 
gold alloys can be maintained to a 
greater thickness by short-circuiting 
the anode and cathode during the 
off-current periods. 

Suitable switching apparatus for 
the pulsed current is described. 


UNSOLVED PROBLEMS IN THE METAL FINISHING INDUSTRY 


BY W. L. PINNER 
Houdaille-Hershey Corporation, Detroit, Mich., U.S.A. 


[LURING the past thirty years, the 
metal finishing industry has made 
tremendous strides in keeping pace 
with technological advances which 
have been made in other industries. 
Thirty years ago, in the nickel plating 
industry, so-called high-speed pro- 
cesses were just becoming available, 
resulting especially from the com- 
mercial adoption of the Watts plating 
solution. During the intervening 


period since the early twenties, the 
Watts bath as such has largely be- 
come obsolete, with the discovery of 
numerous organic and inorganic com- 
pounds which, when added to the 
bath, result in types of plate which 
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were not dreamed of at that early 
date. The science of nickel plating 
now permits the production of bright 
or dull deposits with varying degrees 
of lustre, hardness, ductility and other 
properties as may be desired for 
specific purposes. 

Keeping pace with these advances 
in nickel plating, there have been 
similar ones in the deposition of 
practically all metals in addition to 
the commercial adoption of chromium 
plating, which occurred about 1926. 
During this time also, the industry 
has gained tremendously in its know- 
ledge and application of cleaning pro- 
cedures, analytical control procedures 
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estimation of such 


and in its 
important factors as plate thickness as 
these matters relate to product quality. 
To continue to enumerate the various 


advances which have been made 
would constitute a very sizeable 
manuscript beyond the scope of this 
paper. It is pertinent to record, 
especially for this Conference, that 
contributions to these achievements 
have recognised no geographic limita- 
tions or national boundaries. 

As is true in so many other 
industries or sciences, increased know- 
ledge leads to a greater awareness of 
problems confronting this industry 
which is striving to meet its ultimate 
goal—the production of the highest 
quality possible at lowest manufactur- 
ing costs. Certain problems which 
become increasingly obvious as being 
in need of solution are presented here 
with the thought that a statement of 
them may encourage research or pos- 
sibly accelerate development work at 
present in progress. 

As..a fundamental consideration, 
product improvement involves a 
thorough understanding of the chemi- 
cal, electrochemical and _ physical 
factors which affect the deterioration 
of articles of manufacture. Product 
improvement involves first of all the 
requirement that we have a _ valid 
measuring stick so that manipulations 
in manufacturing procedure, proces- 
sing baths and coating composition 


can be eyaluated. Given such a 
measuring stick, then and only then 
can we validly claim advance or re- 
treat in our efforts to achieve the des- 
ired result. The qualified statement may 
be made that the only approach at 
present available is service exposure; 
and such an evaluation is exceedingly 
time consuming in addition to being, 
itself, variable to a degree which 
virtually defies definition. It con- 
stitutes a challenge to anyone attempt- 
ing to describe just what we mean by 
average service on any part or 
average exposure conditions which 
exist even in a single locality. It there- 
fore behoves us to consider certain 
factors which would appear to be 
capable of definition and also capable 
of solution through research. 

In this paper, the author has 
attempted to mention certain impor- 
tant factors which need clarification, 
the solving of which would provide 
for better plating. The subjects have 
concerned themselves largely with 
copper/nickel systems applied to steel. 
There is no doubt but that those con- 
cerned with plating other metals or 
using other basis metals could provide 
similar important problems. The 
author feels that it is desirable for 
such problems to be recorded, since 
this may stimulate research on 
these subjects being undertaken or 
accelerated. 


UNIVERSAL METAL FINISHING PROBLEMS—A PLEA FOR 
INTERNATIONAL CO-OPERATION 


BY S. WERNICK, PH.D., M.Sc., F.R.I.C., F.I.M. 
Consultant, 17 Alexandra Grove, London, N.12 


ROBLEMS which beset the metal 

finishing industry of one country 
are usually not greatly different from 
those which trouble another. For 
this reason there is a constant lively 
interest in the study of foreign litera- 
ture. Regrettably, such study all too 
often reveals that the authors have in 
the main considered the work carried 
out by their own nationals and only to 
a markedly less extent that which has 
appeared abroad. Sometimes such 


work is completely ignored, and in- 
frequently one comes across glaring 
omissions of references to prior work 
in scientific and technical publications 
written in the English language. 
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The author believes that a consider- 
able service to the metal finishing 
industries of all countries would be 
performed by the creation of an 
International Bureau charged with the 
task of collecting and collating all 
publications of metal finishing irre- 
spective of the source of origin, with 
the object of cataloguing, abstracting 
and summarising the garnered in- 
formation for subsequent distribution 
throughout the world. This may 
sound a herculean task but such a 
project is by no means beyond the 
bounds of possibility if vigorously 
pursued and adequately supported 
internationally. It is a task which 
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«Come back later, I’m just 
contemplating the wonderful 
advantages of switching over 


to Epikote Resin finishes...” 
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Epikote Resins, developed by Shell, are now 
creating the finest industrial finishes ever known, 
possessing outstanding toughness and flexibility and 
adhesion and chemical resistance. 
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be undertaken by the 

Council for Electro- 
deposition when that body is 
strengthened and_ sufficiently sup- 
ported by an enlarged membership of 
constituent societies. 

However, the object of this con- 
tribution is not to elaborate the above 
theme, important though that is in 
itself, but to present a plea for inter- 
national action in dealing with serious 
problems which affect metal finishers 
in all countries. Some of the prin- 
cipal problems are discussed below 
and to them may well be added those 
already described in the paper by 
Pinner. It is true that considerable 
work has been done by technical and 
laboratory workers in _ different 
countries on most of these subjects 
but it is unfortunately equally true 
that little benefit has thus far resulted 
in the direction of practical applica- 
tion to the solution of these problems. 
They are, however, of such import- 
ance to metal finishing universally 
that any acceleration in the process of 
securing the answers would be 
economically justified. An _ inter- 
national project carrying the advan- 
tages of pooled technical and financial 
resources, avoiding overlapping, thus 
eliminating redundant effort, might 
well result in just that degree of 
acceleration towards the desired re- 
sults to the benefit of all concerned. 

The American _ Electroplaters 
Society has set a shining example to 
technical societies and institutions all 
over the world interested in whole 
or in part in metal finishing. The 
research projects which they have 


might well 
International 


sponsored are admirable both as to 
subject matter and as the workman- 
like manner in which they are being 
conducted. They are deficient in only 
one respect—there are not sufficient 
projects and a considerable field re- 
quiring investigation is consequently 
left virtually untouched. Neither is it 
quite fair to expect research to be spon- 
sored by American industrialists the 
results of which are generously placed 
at the disposal, and for the benefit of 
all other countries. 

Is it not time that a similar effort 
should be forthcoming in _ the 
European countries? The American 
work is carried out in suitable indus- 
trial and university laboratories. 
Establishments of this kind are not 
lacking in Europe—many of them 
deservedly of international repute. 

The author envisages an_ inter- 
national pooling of laboratory facili- 
ties with an approved programme of 
work on problems which would 
benefit metal finishing universally. 
The project is not as Utopian as it 
sounds since we are all interested in 
the solution of the same problems 
and therefore it would surely be in 
the interests of all to support such a 
venture. To prevent needless dupli- 
cation of effort, central direction of 
both European and American work, 
combined with the use of resources 
amplified by many laboratory units 
both sides of the Atlantic, would pro- 
duce a degree of acceleration of 
results which might well prove to be 
of incalculable benefit to metal 
finishing all over the world. 


GLASS-FIBRE REINFORCED PLASTICS: A NEW MATERIAL 
OF CONSTRUCTION FOR THE FINISHING INDUSTRY 


BY H. SILMAN, 


T= problem of producing a satis- 
factory material for the construc- 
tion of equipment for use in plating 
processes has exercised those in the 
industry for many years. Originally 
tanks and ducting were constructed of 
suitable timber such as _pitch-pine, 
lined with either lead or, in some 
cases, with bituminous compositions. 
Lead has good chemical resistance to 
many, but by no means all, of the 
chemicals used in electroplating prac- 
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B.Sc., F.R.LC., F.I.M., M.I.CHEM.E. 
Ford Research Centre, 


Birmingham 
tice, but has the disadvantage of 
being a conductor of electricity. 
Therefore, it is often necessary to 
have the complication of an inner 
non-conducting lining of a material 
such as glass to prevent short- 
circuiting. 

The possibilities of glass-fibre rein- 
forced plastic materials in the metal 
finishing industry are very great. In 


lightness, strength, and corrosion- and’ 


heat-resistance, they are superior to 
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--- BONDERIZING 


Manufacturers know that Pride of Possession makes Cyclists 
discerning people, quick to appreciate the individuality of styling 
and design implicit in a Brand Name, but equally able to 
understand the significance of a feature specified by Manu- 
facturers throughout the Cycle Industry. 

Riders of Britain’s fine bicycles in every part of the world 
know how “ Bonderizing ” protects the beautiful appearance of 
their machines against corrosion attack, and, that in case of 
accident — 


BONDERIZING MAINTAINS THE FINISH UP 


The Pyrene Company Ltd., Metal Finishing Division, Great West Road, Brentford, Middlesex 
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many plastics, and numerous applica- 
tions come to mind immediately. 
Tanks, air ducting and cyclones for 
polishing, and especially plating-plant 
extraction are obvious applications. 
Tank covers, which are being increas- 
ingly used in nickel plating operations 
where dust ingress into solutions is to 
be avoided, can be made suitably of 
these materials, since most other 
possible alternatives have the dis- 
advantage of being either too costly or 
corrodible. Pipes for air-agitation can 
be made in this way. For the con- 
veying of many plating solutions in 
conjunction with pumping or filtration 
plant, and joints can be broken and 
remade, using the glass tape technique, 


with extreme ease. 
ing or housing for machinery, for the 
casing in of plant and for control 
panels, again the material has out- 


As a light cover- 


standing advantages. By dough 
moulding, other parts including pump 
impellers and housings, valve com- 
ponents and supporting brackets and 
similar items of various kinds where 
corrosion-resistance, rigidity and 
strength are required, can be readily 
produced with a minimum cost for 
moulds. 

In this list only some of the possible 
applications have been touched upon, 
but undoubtedly as time goes on 
many others will be found. 


INDUSTRIAL METHODS OF THE BRIGHTENING AND THE ANODIC 
OXIDATION OF ALUMINIUM AND ITS ALLOYS 


BY J. F. G. HERENGUEL, D.Sc. 
Centre de Recherches d’Antony, Antony (Seine), France 


"THE recent development in France 
: of anodic oxidation processes for 
aluminium and its alloys is described 
in this paper. Four main classes of 
treatment are in use, respectively 
designed to give protection from 
corrosion, and “industrial,” ‘“decora- 
tive” and “bright” finishes. Types of 
alloys suitable for the processes are 


given, and the precautions necessary 
for the avoidance of the several kinds 
of defect. Electrolytic and chemical 
brightening processes suitable for use 
in conjunction with anodic oxidation 
are also discussed. Improvements and 
developments not yet fully exploited 
are noted. 


THE ELECTRODEPOSITION OF POROUS METAL 


BY CHARLES L. Faust, Pu.D., AND WILLIAM H. SAFRANEK 
Battelle Memorial Institute, Columbus, Ohio, U.S.A. 


UCH has been written about 

porosity in electroplates and on 
the causes thereof and how to avoid 
them. Porosity in electroplates is a 
property which all metal finishers 
studiously try to avoid. In the annals 
of electrodeposition, then, the present 
authors engaged in an unusual pro- 
gramme. In it, the objective was a 
process to make porous metal by 
electroposition. The prior art, abhor- 


ring porous electrodeposits, showed 
no leads on how to make them 
intentionally. 

Procedures are described in the 
paper for producing electrodeposits as 
coatings or electroforms with pre- 
determined microporosity. The re- 
search programme was started with 
the study of porous copper. After the 
method for copper had been devised, 
other metals were investigated. 


ELECTROPLATING WITH MODULATED CURRENT 


BY P. BAEYENS, D.Sc. 
N.V. Philips’ Gloeilampenfabrieken, Eindhoven, Holland 


LECTROPLATING is _ generally 
associated with direct current 


electrolysis, although in most applica- 
tions pure direct current is rarely 
used, because some form of ripple is 
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nearly always present. In some in- 
stances, however, a deliberate use is 
being made of other forms of current 
such as alternating current, superim- 
posed A.C. on D.C. and _ periodic- 
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satisfaction that it 
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reverse (P.R.) current. This paper is 
a review of today’s situation as to the 
use of these “non-direct” currents. 

The author proposes to use, for the 
sake of simplicity, the adjective 
“modulated” for any current which 
undergoes some change of value, 
either absolute or of polarity, which 
is repeated periodically and whereby 
a great number of cycles occur in one 
electroplating operation. 

Kushmer rightly remarks that here 
is one of the factors of electroplating 
that is so far scarcely exploited. This 
factor—the form of the current used 
—gives an additional freedom to the 
electroplater and opens a wide field 
of possibilities. 

The instances where such use has 





been made of modulated current are 
not many, but the results have been 
sometimes very interesting, as_ is 
evident, for example, from the present 
success achieved by P.R. plating. Even 
in those fields when modulated cur- 
rent has been studied, only a few of 
the possible variations have been 
investigated. 

One of the purposes of this review 
is to indicate the variables to be taken 
into consideration, to give evidence of 
their possible importance and to 
indicate the kind of installations used 
for their production. It is restricted 
to the applications of modulated cur- 
rent in electrodeposition, and excludes 
anodic oxidation and other types of 
surface conversion. 





CORROSION GROUP OF SOCIETY OF CHEMICAL INDUSTRY 


HE Spring Lecture of the Corrosion 

Group of the Society of Chemical 
Industry was given recently by Dr. 
L. B. Pfeil at the Chemical Society, 
Burlington House, London. Dr. J. C. 
Hudson, chairman of the Corrosion 
Group, presided. The lecture was 
entitled “Metallurgical Aspects of Dry 
Corrosion.” 

Dr. Pfeil showed that consideration of 
the behaviour of metals and alloys at 
elevated temperatures indicated that the 
major applications demanding resistance 
to high-temperature corrosion could 
be met only by alloys based on iron, 
cobalt or nickel. The compositions of 
typical alloys of these groups, and their 
properties, were then reviewed, with 
emphasis on the influence of structure, 
purity, additions of small percentages 
of other elements, and the effects of the 
presence of mechanical stress. Dr. Pfeil 
discussed in some detail the nature of 
the attack occurring in sulphur- bearing 
atmospheres, the phenomenon of “green 
rot,” and corrosion by fuel ash, with 
particular reference to the vanadium 
pentoxide problem. He _ pointed out 
the significance of scale-adhesion in 
determining resistance to dry corrosion. 


Discussion 

In discussion referring to the incor- 
poration of molybdenum in alloys for 
service at high temperatures, Mr. H. T. 
Shirley said that the amount of 


molybdenum had to be limited to 2-3 
per cent., 


even where more would be 
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desirable to improve creep resistance, 
owing to the volatility of the oxide 
MoO, at relatively low temperatures. 
The formation of MoO, led to a dis- 
ruption of the oxide scale making it 
powdery and non-protective. He re- 
ferred next to the fact that combined 
additions of two elements to an alloy, 
e.g., silicon and chromium, had much 
greater beneficial effects than would be 
expected from the effects of the two 
elements added separately. 

Referring to corrosion in atmospheres 
containing sulphur compounds, Mr. 
Shirley said that in practice trouble was 
usually not very bad unless the condi- 
tions were reducing. Reducing condi- 
tions could occur even if excess air was 
present, owing to incomplete mixing. 
Severe attack, with sulphide penetration, 
could occur if fuel combustion were in- 
complete or unsatisfactory. In  gas- 
turbine engines sodium sulphate from 
the fuel could be converted in the pre- 
sence of unburnt fuel to compounds 
such as sodium sulphide, sodium hydrox- 
ide and sodium carbonate which could 
cause very severe attack. It had been 
found that contamination with chloride 
had marked effects, for instance, 0-3 
per cent. chloride in sodium sulphate 
caused a very great acceleration of 
attack on steel in air at 700° C. It had 
also been found that calcium sulphate 
and sodium sulphate had_ different 
effects. Mr. Shirley showed slides illus- 
trating the attack by sodium sulphate; 
sodium chloride mixtures. 
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RECENT DEVELOPMENTS 


MATERIALS : 


NEW SERIES OF ALKYD 
RESINS 


| EEPING in tune with current trends 


in the surface coating industry, 
Styrene Co-Polymers Ltd., have de- 
veloped a new series of cheaper 


styrenated alkyd resins. 

The new range is designed to fulfil 
requirements where cost is a more 
important consideration than the unique 
colour retention exhibited by the stan- 
dard Scopol range. Typical instances 
where non-yellowing properties are not 
of such paramount importance include 
automobile primer surfaces, undercoats, 
general industrial finishes and D.E.F. 
Specification finishes. 

Designated the “D” series, this new 
planned and co-ordinated range consists 
of three resins—D.71X, D.61X and 
D.51X. Each of these has its counter- 
part in the existing Scopol range, the 
only difference being in solids content, 
non-yellowing properties and lower 
price. 

While the Scopol range is based upon 
a mixture of tobacco seed and dehy- 
drated castor oils, the “D” series is 
based upon a mixture of linseed/china- 
wood oils. Each of the new resins has 
a solids content of 70 per cent. Lower 
xylol contents allow more latitude in 
the use of cheaper solvents for further 
dilution, thus giving additional economic 
advantages. 


WATERPROOFING GYPSIUM 
PANELLING 
ae Bg en 


Stobo and Co. Ltd., of Glasgow. to 
waterproof gypsium plaster panelling, 


used in prefabricated construction of 
houses. As a result of this develop- 
ment of a bitumen emulsion cover. 


applied in the manufacturing stage of 
the plaster panelling, it has been pos- 
sible to use this material for external 
as well as internal purposes. Previously 


gypsium panels were used extensively 
for internal loadbearing walls and for 
partitioning; standard panels of 8 ft. x 
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2 ft. x 5 in. are now being produced 
with one side (external) honeycombed 
and waterproofed and the other (in- 
ternal) smooth for normal interior 
purposes. Panels of this type are being 
used for the first time in Glasgow to 
erect a show house, to demonstrate the 
effectiveness of the cover, and the ease 
of construction. Official approval is 
being sought and ultimate intention is 
to extend the production of water- 
proofed gypsium panelling to allow a 
major expansion of construction on 
these lines. Bellrock gypsium panels 
are manufactured at Dalmuir and con- 
struction if. sponsored by John Lawrence 
(Glasgow) Ltd. 


NEW APPLICATIONS OF NON- 
SETTING ANTI-CORROSIVE 
PAINTS 


Lo gets lana paints which retain 
1 indefinitely a semi-plastic condition 
have been in use for some time in con- 
ditions where the primary requirement 
has been impermeability to moisture in 
addition to anti-corrosive properties. 
Typical uses have been in the protection 
of water-sealed gasholder lower lifts 
and occasionally in the below-water-line 
treatment of floating docks and harbour 
installations. In fact, one paint of this 
type, known under the name of ‘“Humi- 
dine,” is used in practically every gas 
undertaking in the United Kingdom. 
However, recent investigations have 
revealed other applications which open 
up the possibility of this class of paint 
being used with advantage in other 
spheres. It is now being applied by a 
well-known shipping company as a pro- 
tective treatment for wire ropes and for 
making water- and air-tight seals to 
inspection plates and covers. A timber 
drying concern has successfully applied 
it to the structural steelwork of timber- 
drying kilns, having a constant steam- 
heated temperature of 100° F. Several 
tanneries have, after unsuccessful trials 
with normal treatments, found that a 
non-setting coating successfully resisted 
the highly corrosive atmosphere of acid 
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alkali bath yards where hides are soaked 
preparatory to hair scraping. 

Non-setting paints, having semi-plastic 
characteristics, do not suffer from the 
cracking which sooner or later occurs 
in most hardened paint films; and it is 
in fact actually absorbed by the pores 
in the steel surface. Even if the surface 
of the steel becomes scored the paint 
will emigrate by capillary action into the 
newly exposed metal. A single coat only 
is required which may be applied by 
brush or spray, the one treatment 
lasting indefinitely, 

Aspinalls (Paints) L+d., 
Skipton, Yorkshire, the manufacturers 
of “Humidine,”’ have compiled some 
interesting data on the subject, which 
are available on application. 


of Carleton, 


THERMOSTATIC WATER 
BATH 


N interesting feature of the ther- 

mostatic water bath manufactured 
by Techne Ltd., Cambridge, and dis- 
played at the Physical Society Exhibi- 
tion, is the pneumatic amplification 
employed in place of an electronic relay. 
they claim thereby to avoid the shortness 
of life of the thermionic valve com- 
pared to the long periods of operation 
of their baths. The difficulty of finding 
a suitable miniature compressor has been 
overcome by using the suction provided 
by the stirrer as a source of power, thus 
succeeding in making a compact, reliable 
unit producing an operating force of 
about 8 oz. capable of operating a micro 
switch reliably. An indicating thermo- 
stat shows both the temverature of the 
water and the control temperature, 
which can be set at any desired value. 
Provision is made for external circula- 
tion of water to refractometers and so 
on, and an adjustable tray is provided. 


Capacity of the bath is 4 gallons, the 
dimensions 223 in. x 93 in. x 14 in., 
weight 28 Ib,, and electrical supply 


250 v. 50 cycles A.C: 


Below: 


New I.C.I. Delivery Van for 
side and rear loading 
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DALLOW LAMBERT 
AUTO-SHAKER 


J ge nanigersgel other exhibits representa- 
tive of their range of dust control, 
Dallow Lambert and Co. Ltd. displayed 
for the first time, at the B.I.F., Birming- 
ham, their new Auto-shaker. It was 
shown in operation, fitted to a Dust- 
master unit dust collector, This device 
consists of a slow-speed geared motor 
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The Dallow Lambert Auto-shaker 


and the necessary control gear, which 
is interlocked with the fan motor. When 
the fan is switched off—for example, 
during a mid-morning break—the shaker 
is in operation for a set period of time 
and re-sets itself after completion of 
the cycle. During this period it is 
impossible to restart the fan so that the 
filter cannot be shaken while air is 
passing through. 

Also on view was a pneumatic con- 
veying plant, in which the material is 
introduced into the pressure main by 
means of a venturi feeder. In addition 
the new ME 10/6 Multiswirl, their latest 
wet collector, employing a cross tube 
dust scrubber, was shown. 


NEW HYDRAULIC 
OVERLOADER 


a -SCALE production of the new 
‘Weatherill” Hydraulic Overloader 
has commenced recently. Capable of 
four loading cycles per minute this over- 
loader, claimed to be the first manufac- 
tured on this side of the Atlantic, is 
useful where fast output is required. 
Depending on the material handled it 
can movz2 100 tons or more per hour. 
This machine can work successfully in 
spaces too small or restricted for 
ordinary mobile shovels. 


(Continued at foot of next page) 
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B.H.C. CELEBRATE 25TH 
ANNIVERSARY 


HE decision of a business man to 


transfer his commercial interests 
from hand-creams to chicken canning, 
marked the beginning of the now world- 
famous manufacturers of industrial de- 
greasants and detergents, the British 
Hydrological Corporation. 

Last month, twenty-five years later, a 
group of people, representing the trade 
Press and guests of the British Hydro- 
logical Corporation, gathered at the 
Savoy Hotel, London, to toast the health 
and future prosperity of this complex 
organisation, which is still managed by 





PANEL & DIAL MARKING 





Instrument Panels, Control Boards, 
Radar Dials etc., made of aluminium 
can be marked by the 


SILK SCREEN ANODISING 
PROCESS 


as utilised for Government work and 
by leading Manufacturers. 


ADVANCED ANODISING & PLATING 


CO. LTD. 


35a Danbury Street, Islington, N.1 
(Canonbury 5854-5) 


Left to right: Dr. V. H. 
Bradley, Mr. Leslie P. James 
and Dr. W. P. Kennedy 


its founder, Mr. Leslie James. Today 
B.H.C. are leading specialists in indus- 
trial detergents, and their subsidiary 
company, B.H. Chemicals Ltd., pro- 
vide an excellent service for the indus- 
trial finishing industry with their range 
of graded degreasants. 

Mr. James, in a brief address, 
thanked all those who had worked, as 
he said, not for but with him during 
this quarter century, twenty-five years 
of teamwork. 

Extension to the activities of B.H.C, 
came just prior to 1939. Ever conscious 
of the need for cleanliness in industry, 
B.H.C. saw cleanliness in a new form— 
the cleanliness of metals, not a bacterio- 
logical but a surface cleanliness of metals 
pressed, drawn, stressed and squeezed in- 
to diverse shapes for a multitude of uses, 
B.H.C. developed a group of scientific 
alkali degreasants to meet the “finish 
complex” market. They met with suc- 
cess and then, with some apprehension, 
approached not only the plating shops 
of the Empire, but the production lines 
of the motor, electronic, rubber, radio, 
television and transport industries, all 
with increasing success and sales—all 
with alkali degreasers. 

Then came the war. Greases hitherto 
removed by crude methods had to be 
speedily dispatched and _ production 
geared to war. Out of this arose BH. 
Chemicals Ltd. to specialise in industrial 
degreasants. Today, after seventeen years 
of separate existence, but twenty-five 
years from the starting point, B.H. 
Chemicals Ltd. do nothing else except 
supply degreasants. 





(Continued from previous page) 

One movement of a single control lever| 
is all that is necessary to complete the 
whole loading and discharge operation. 

The side arms do not travel past the 
operator and although the load _ itself 
must obviously pass overhead, the cab | 
is specially reinforced to provide protec: 
tion from involuntary spillage. Discharge 
height and reach is ample for loading 
high-sided trucks or wagons. 

The machine is available with a j or 
1 cu. yd. scoop to which digger teeth maj 
be fitted if required. It is an integrall) 
built machine using the Fordson Indus 
trial Tractor for power and transmission. 
the four cylinder diesel engine giving M| 
b.h.p. at 1,800 r.p.m. | 

Manufacture is by F. E. Weatheril 
Ltd,. Union Row, London, N.17. | 


William Canring & Co. Ltd.—Th) 
postal address of William Canning’s nev) 
branch at Sheffield is 1 South a 
Shalesmoor, Sheffield 3. 
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Temperature Control of 
Vitreous Enamelling Furnaces 


ISTORTION, and other familiar and 

unsatisfactory consequences, such 
as fish-scale, copper heads, blisters, 
warping and variations in the colour of 
finished panels, are still presenting dis- 
tressing problems in many enamelling 
shops, where even the most experienced 
“burners” frequently find difficulties in 
firing the ware, within the close limits 
necessary to consistent high quality. 

In shops where the operator, or 
“burner,” is called upon to consider 
such variables as furnace temperature, 
gauge and shape of ware, weight of 
tools and type of enamel, in order to 
arrive at his estimation of the correct 
burning time, it is, of course, not 
humanly possible to avoid the produc- 
tion of a large amount of imperfect 
ware. Even in shops where the atmos- 
pheric temperature of the furnace is 
controlled, trouble may still arise if the 
true coating temperature of the ware is 
materially greater than the atmospheric 
temperature of the furnace, as measured 
through the end wall. 

Efficient instrumentation supplies the 
only answer to the problem. It is 
essential that a method ot measuring 
coating and maturing temperatures, 
giving absolute continuity throughout 
the operation, be employed if satisfac- 
tory results are to be obtained on all 
occasions. For this purpose the Brown 
Radiation Detector was designed. 

A radiation detector is a device which 
converts the radiant energy emitted by 
a heated object into electrical energy. 
In its usual form, a radiation detector 
consists of a lens and a thermopile en- 
closed in a suitable housing. Heat and 
light rays radiated from the ware are 
focused by the lens upon the highly- 
sensitive thermopile, and the resultant 
electromotive force generated by the 
thermopile increases exponentially as a 
power of the temperature of the ware. 
This electromotive force can be ex- 
pressed in terms of the temperature of 
the ware by the Brown Electronik Indi- 
cating Circular Scale Contact Controller, 
when it will provide a precise measure- 
ment of the conditions by which the 
ware may be affected. 

For this application the detector head 
has a narrow sighting angle so that, at 
a distance of six or eight feet, it can 
be sighted accurately on the desired area, 
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by means of the rear sighting lens. 
Response to small changes of radiant 
energy transmission is immediate, and 
a continuously accurate indication of 
ware temperature is, in consequence, 
assured, 

The “Radiamatic” is small and com- 
pact. In this instance it should be 
swivel mounted and thus permit ready 
focusing on ware in various parts of 
the furnace. Installation is extremely 
simple and no interference with the 
general construction of the furnace is 
necessary. The unit is so constructed 
that it can be located in the furnace 
door, but does not extend into the fur- 
nace by more than the thickness of the 
door. Its robustness is such, however, 
that it remains unaffected by normal 
vibrations set up by the moving and 
seating of the door, whilst temperature 
compensation within the unit _ itself 
enables it to function accurately and 
continuously in relatively high ambient 
temperatures. 

Furnace temperature is maintained at 
the desired level by a Circular Chart 
Electronik Potentiometer Pyrometer, 
actuated by a thermocouple mounted 
in the rear furnace wall. The ability of 
this instrument to recognise small tem- 
perature changes and initiate immediate 
corrective action, by positioning the air 
and fuel valve to hold the furnace at the 
optimum temperature level, makes pos- 
sible the rapid recovery of furnace 
temperature after the introduction of 
cold charges. This close control is 
accomplished through a simple on-off 
control and not by the more expensive 
proportioning method. 

When the furnace is charged, the 
control index of the Indicating ‘Electro- 
nik” Controller is set at the predeter- 
mined maturing condition as measured 
on the temperature scale and the “Radia- 
matic” sighted on the ware. The control 
index rotates the instrument scale to 
show the amount of temperature devia- 
tion from the set point. When the 
temperature is at set point, the control 
index is in the vertical position and 
temperature deviation can be read even 
at a distance of 75 feet. This easy 
reading feature enables the operator to 
tell at a glance when the ware .is 
approaching the end of the firing cycle. 

As soon as the desired ware condition 
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is reached, the instrument actuates an 
alarm indicating that the ware should 
be removed from the furnace. The 
alarm continues to sound until the 
opening of the furnace door actuates 
a limit switch which cuts off the power 
of the signalling device. Once the 
control index on the Electronik Con- 
troller has been set, and the “Radia- 
matic” unit sighted on the work, the 
operator is free to proceed with other 
tasks. A glance at the instrument scale 
will tell him the ware temperature at 
any time. 

The accuracy, sensitivity and high- 
speed control action of the Electronik 
Potentiometer assures that the small 
temperature deviations are _ instantly 
detected and corrected, and the resulting 
increase in overall combustion efficiency 
provides maximum heat output with 
minimum fuel input. 





The instruments described above are manufac- 
tured by Honeywell-Brown Ltd., at their Newhouse 
factory, Motherwell, Scotland. The sompany’s 
head office is at 1 Wadsworth Road, Perivale, 
Greenford, Middlesex. 





CORROSION SUMMER 
SCHOOL 


SUMMER SCHOOL on “The Fun- 

damentals of Corrosion and Its Pre- 
vention” will be held in the Metallurgy 
Department of the Battersea Polytechnic 
from 20th July to 23rd July, 1954. The 
morning sessions will be devoted to lec- 
tures by S. C. Britton, M.A., T. P. Hoar, 
M.A., Ph.D., F.I.M., F.R.LC., and L. L. 
Shreir, Ph.D., F.I.M., F.R.LC., and in 
the afternoons there will be visits, labora- 
tory demonstrations and discussions. One 
or two evenings will be devoted to films 
of corrosion interest and one to labora- 
tory demonstrations. 

The eight lectures to be delivered are, 
in order of presentation: ‘“Electrochemi- 
cal Principles of Corrosion” (L. L. 
Shreir); ‘Immersed Corrosion” (L. L. 
Shreir); “Dry Corrosion” (T. P. Hoar); 
“Atmospheric Corrosion” (S. C. Britton); 
“Underground Corrosion” (T. P. Hoar); 
“Inhibitors” (T. P. Hoar); “‘Metal Coat- 
ings” (S. C. Britton); and “Non-Metallic 
Coatings” (S. C. Britton). It is desirable 
that intending students should have 
attained Intermediate B.Sc. standard in 
Chemistry and Physics. 

The fee for the course is £2 2s. 0d., 
and accommodation will be available in 
the Polytechnic Hostels from the evening 
of Monday, 19th July, to the morning of 
Saturday, 24th July, the inclusive fee for 
residence and main meals being £5 5s. 0d. 
Applications for admission to the Sum- 
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mer School and for hostel accommoda- 
tion should be made to the Secretary, 


Battersea Polytechnic, 


Battersea Park 
Road, London, S.W.11. 


“THE PROPERTIES OF TIN” 


A COMPLETELY revised edition of 
_this fifty-five page book has now 
been issued by the Tin Research Insti- 
tute. The original compilation was pub- 
blished by the Institute in 1934 and was 
reprinted in 1937; for some years it has 
been out of print awaiting full revision. 

The new edition aims to present all the 
published atomic and nuclear, physical, 
physico-chemical and metallurgical data 
concerning pure tin, but does not give 
data for tin alloys, which are covered in 
a separate publication of the Institute. 

The main divisions of the data are as 
follows: Atomic and Nuclear Properties; 
Line Spectra; X-ray Data; Crystal- 
lography; Optical Properties; Electrical 
and Magnetic Properties; Thermal Pro- 
perties; Mechanical Properties. 

For many quantities, the literature 
provides alternative values according to 
the various investigations, but sometimes 
the user may prefer to have a single 
recommended value based upon recom- 
mendations of acknowledged authorities; 
wherever there is adequate justification, 
therefore, one recommended value is 
given. 

The book is intended for libraries and 
research laboratories to whom it will be 
distributed, free of charge; for private 
readers there is a charge of 2s. 6d. in part 
defrayment only of printing costs. 

Copies are available from: Tin Re- 
search Institute, Fraser Road, Perivale, 
Greenford, Middlesex 


A. Luson and Sens Ltd. Change Com- 
pany Name.—As from Ist May, 1954, 
the firm of A. Luson and Sons Ltd., Park 
Royal, London, manufacturers of wire 
brushes since 1874, was changed to Gem 
Brushes (Luson) Ltd. This change has 
been brought about simply by the fact 
that the Trade Name “Gem” has over 
the years, become better known through- 
out the world than the name of the above 
company and it has, therefore, been 
thought desirable to incorporate this 
name in the official title of the company. 
This change is in name only. The policy 
and direction of the company remains 
the same. Recently the Board was 
strengthened by the appointment of two 
new directors—Mr. F. George H. Fore- 
man and Mr. E. Grosz, A.M.I.Mech.E., 
A.M.LEc.E., the latter being director in 
charge of research. P 
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PERSONAL READER 
SERVICE SECTION 


Items in the following list of manufacturers’ literature are avail- 
able as a personal service to readers of INDUSTRIAL FINISHING by 


using the reply.card below. 


In addition, the editorial staff of INDUSTRIAL FINISHING are 
always available as an advisory service on questions affecting 


finishing. 


Air Brush, Illustrated brochure gives de- 
tails of an improved air brush with notes 
on care and cleaning, together with in- 


formation on allied equipment. Aero- 
graph Co. Ltd. Lower Sydenham, 
London, S.E.26. (67) 


Factories and Warehouses. Lists of fac- 
tories, warehouses and sites available, 
given in a pamphlet. Mills and Wood, 
30 Fleet Street, London, E.C.4. (68) 


Barrel Plating Unit, A pamphlet with 
illustrations of the operating sequence 
gives information of a new barrel plating 
unit giving high plating rate with easy 
handling. M. L. Alkan Ltd., Long Drive, 
Western Avenue, Greenford, Middlesex. 


Surface Pyrometer. A simple, accurate 
method of measuring the temperature of 
non-conducting surfaces such as oxidised 





CIRCLE ITEMS YOU DESIRE 
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meétals. Needs no emissivity correction. No 
battery or mains supply required. Land 
Pyrometers Ltd., ——— Works; Queen’s 
Road, Sheffield (70) 


Handling Equipment. Details of skid 
jacks used in conjunction with semi- 
mobile platforms to provide a combined 
trucking and storage system are given in 
a pamphlet with illustrations. Industrial 
Trucks Ltd., Essex Road, Acton, London, 
W.3. (71) 


Resins and Glues. Booklet explaining 
applications of resins and glues, segre- 
gated into trade name groups and carry- 
ing details of certain grades within each 
group. One page gives an example of 
the type of information the firm requires 
to supply glues and resins for specific 
purposes. Leicester, Lovell and Co. Ltd., 
North Baddesley, Southampton. (72) 


Process Controller Information sheet ex- 
plains the function of a process controller 
applicable to steam-heated autoclaves. It 
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enables each part of the process to be 
timed, the maximum holding temperature 
to be preset and provides a two-pen 
record showing the complete operation. 
Cambridge Instrament Co. Ltd., 13 Gros- 
venor Place, London, S.W.1. (73) 


Rhodium Finishing Unit. Two-colour 
brochure gives a description of a rhodium 
finishing unit, instructions for use and its 
field of application. The unit has a 2 
litre capacity, and the standard model is 
designed to work on 200/250 volts A.C. 
Johnson, Mathey and Co. Ltd., Hatton 
Garden, London, E.C.1. (74) 


Dust Removal from Pedestal Grinders, 
New method of external dust control de- 
veloped from British Cast Iron Research 
Association’s investigations into the prob- 
lem of dust removal from pedestal grind- 
ers is explained in an illustrated brochure. 
Air Control Installations Ltd., Ruislip, 
Middlesex. (75) 


Twin-Pad Pneumatic Sander. Two bro- 
chures describe and -illustrate twin-pad 
pneumatic sanders for wet and dry sand- 
ing. Operates at 3,000 strokes per min- 
ute with an abrasive- area of approxi- 


mately 24:sq. in. There are interchange- 
able pads for all types of surface Sun- 
strand Sanders Ltd., Norgren Works, 
Shipston-on-Stour, Warwickshire. (76) 


Metal Finishing Accessories and Chemi- 
cals, Digested notes on metal finishing 
accessories and chemicals available are 
contained in a two-colour pamphlet with 
illustrations. Covers chemical blacking, 
degreasing and colouring salts, process 
and dipping tanks, protective clothing, 
anti-rust finishes, ett. Tool Treatments 
(Chemicals) Ltd., Colliery Road, Birming- 
ham Road, West Bromwich. (77) 


Brushes, etc. Trade price list -booklet 
gives details of brushes available for all 
industrial uses. Chamois leathers, twines, 
cleaning cloths, etc., are included. H. G. 
Rant, St. Mary’s Gold Hill, Gerrard’s 
Cross, Bucks. (78) 


D.C. Are Welding Rectifiers. A metal 
rectifier welding plant is illustrated, and 
its specification and details of perforni- 
ance are given in a coloured pamphlet. 
Improved performance, ease of parallel- 
ing,- lower running costs and _ reduced 
maintenance are amongst the advantages 
claimed over motor generators for D.C. 
welding current supply. Quasi-Arc Co. 
Ltd., Bilston, Staffordshire. (79) 
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DUST 1s voun erosien! 


It can be easily and cheaply removed 
with ADHESIVE DUSTERS (TACK RAGS). 
Ordinary rags cannot and do not re- 
move dust and they liberate fluff. Pence 
saved on rags means pounds spent on 
finishing costs. You need ADHESIVE 
DUSTERS because they give full value 
for ALL your finishing costs. Full value 
in themselves, every fibre with continued 
use will play its part and their fine mesh 
means long life. Lastly they destroy 
all germs and germ spores associating 
with dust. 











ADHESIVE DUSTERS 


ST. JOHNS STREET - KATES HILL + DUDLEY 
TELEPHONE SEDGLEY 2.327 
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e+ « With 
MERCOL DEGREASING 
COMPOUND 


(Positively Non-caustic) 


Write for free copy of booklet— 
“MODERN METAL CLEANING FOR INDUSTRY ”’ 
Se Ea aL aR 
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CYCLO GEAR CO. LTD 


ASTON BIRMINGHAM 6 








B.8.A.— TINSLEY 
Pencil THICKNESS GAUGE 


For measuring the thickness of non-magnetic 
coatings on ferrous bases 


Range 0:0002 to 0-015 inches 
Non-Destructive, Versatile 
Portable, Simple 


Please write for details 


EVERSHED & VIGNOLES LTD. 


Acton Lane Works, Chiswick, London, W.4. 
Phone: Chiswick 3670. Grams: Megger, Chisk, London. 











6/146 





INDUSTRIAL FINISHING 





White Metalling 


Bearings 


Bet emgereenngape! developments have 
taken place of late years in the 
method of white-metalling the bearings 
of railway rolling stock and bearings of 
of a similar type, and today pressure 
casting is rapidly superseding the old 
method of pouring by hand the white- 
metal strip forming the bearing surface, 
with its attendant drawbacks of blowholes 
and porous material. The photograph 
Fig. 1, shows a couple of interesting com- 
bined plants for such pressure casting 
made by the Monometer Manufacturing 
Co. Ltd., 115-116 Strand, London, W.C., 
which are in use at the Shildon Works of 
the British Railways, where the produc- 
tion of bearings is in the region of 1,40Q 
per week. 

A typical bearing for rolling stock is 
shown in Fig. 2, the most usual sizes 
being 9 in. long by 4} in. diameter, 9 in. 
by 44 in. and 10 in. by 5 in., and this 
drawing shows the dovetailed slot form- 
ing a secure fixing for the inserted white- 
metal strip. An analysis of the metal 
used for the main casting is: Tin 6-8 per 
cent., Lead 1-3 per cent., Zinc 4-6 per 
cent., Nickel not more than 1 per cent., 
and Copper remainder. For the tin base 


white metal used for the lining of the 
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brasses, the analysis is: Tin 56 per cent., 
Lead 30 per cent., Antimony 11 per cent. 
and Copper 3 per cent, 


Machining 
The rough casting is first shot-blasted, 
ground on a disc grinder to gauge, and 
the back milled on a vertical miller 
(speed 360 r.p.m., and feed 12 in. per 
minute). In this operation, the bearing 


is located from the inside face which is 
later to be filled with white metal, this 
location determining the thickness of the 
brass casting, which is important as con- 





trolling the amount of white metal 
required for the actual pressure casting. 
The casting is next bored and faced on a 
special machine, the pieces being moun- 
ted in a jig and machined in pairs 
(spindle speed for boring 392 r.p.m., and 
feed -016 per revolution; speed for facing 
the ends 132 r.p.m. with hand feed). The 
next operation is to drill three small 
breather holes in the back of the casting 
to allow for the escape of air when pres- 
sure casting. This is done on a driller 
with a special head mounting three drills 
(spindle speed 1,150 r.p.m., and feed -005 
in. per drill rev.). The dovetailed recess 
already mentioned is finally machined on 
another vertical miller equipped with a 
rose-bit cutter, tungsten tipped. 


White Metalling 


The design of the Monometer plant for 
white-metalling can be followed by 
reference to the sectional view Fig. 3, 
from which it will be seen that a plant 
comprises three units: (1) the preheating 
oven; (2) tinning bath, and (3) the pres- 
sure casting machine. All these are heated 
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Fig. 3 


by natural-draught burners operating on 
gas at ordinary mains pressure, each set 
of burners being supplied from a pres- 
sure-equalising chamber, and each of the 
three units comprising the plant being 
under separate automatic control for 
temperature. 

The brasses are first painted on the 
surfaces which have not to be tinned 
with a mixture of French chalk and 
water to which a little isinglass has been 
added to prevent rubbing off, and then 
placed in the preheating oven, which is 
equipped with a chain conveyor hearth 
operated by handwheel at the discharge 
end, the oven having a capacity of four- 
teen brasses. In this they are raised to 
a temperature of 650° F., fresh brasses 
being inserted through the lifting door 
at the feed end to replace the heated 
castings as they are discharged at the 
exit end on to the work-table. Here, the 
dovetailed recess is brushed with Baker’s 
solution (a cleaning and fluxing solution), 
and any grit or sand removed, after 
which the casting is submerged in the 
tinning bath (2), this being automatically 
maintained at 450° F. (“T”), with an 
average gas consumption of 1} therms 
per hour. When it has acquired this 
temperature, the casting is removed by 
tongs and again brushed, and then 
passed along to the pressure casting 
machine (3) and placed in the chill or 
die “A” carried on the pivoted bridge 
arm “C” which swings over and locates 
the brass in the chill over the casting 
nozzle, where it is finally locked by the 
large upper handwheel “D,” the brass 
being clamped in the lifting box by a 
small hand lever. White metal is then 
forced into the dovetailed recess by 
means of the handwheel “E” at the side 
of the machine which operates the 
plunger in the melting pot through rack 


and pinion. The brass is now lifted from 
the chill or die in the lifting box, swung 
over the working table, and dropped out 
by operating the quick-release hand lever. 
No subsequent machining of the bearing 
face is required. The pressure casting 
machine has a capacity of 200 lb. of 
white metal, and is suitable for metalling 
bearings up to 20 lb. in weight with an 
output up to twenty-five lined bearings 
per hour and a gas consumption of | 
therm hourly. 

The chill (or die) used is of mild steel, 
fitted with lifting box, antd is water- 
cooled, with provision for the use of an 
end-wise indicating pyrometer “T” for 
taking the chill temperature, which is 
maintained at 160° F. to 200° F. 
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Aluminium for Industrial 


Roofing 


A New Corrugated Sheet 


HE choice of a suitable roofing mate- 

rial for industrial buildings has 
always been a subject for some discus- 
sion, It can hardly be disputed that 
durability is the quality that must be 
given first consideration, but against this 
must be weighed the material’s cost, for, 
as in so many other applications, low cost 
and really long-lasting qualities rarely 
combine in one material. Before the war 
labour and service costs were not inordi- 
nately high, and the use of comparatively 
cheap roofing materials (needing con- 
siderable maintenance and, even so, hav- 
ing a relatively poor chance of survival 
for long) was justified. Today, however, 
labour costs have risen to such an extent 
—and show no signs of falling in the 
near future—that the industrial concern 
planning new buildings or the re-roofing 
of old must look for a material with 
sufficient durability to allow maintenance 
to be reduced to negligible proportions. 
Durability alone is not enough, however, 
for unless a roofing material has sufficient 


Below: Our illustration shows the 


strength and attractive appearance of 
the roofing 
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strength to enable it to be used in 
economical self-supporting sheets, the 
cost of the extensive roof work required 
to give it support makes its use quite 
uneconomical. 

A material that is now becoming 
recognised as having all the necessary 
attributes of a successful cladding mate- 
rial is aluminium. No longer restricted 
in its uses by its high pre-war cost (rela- 
tive to other materials) or by post-war 
scarcity, aluminium can provide a sound 
answer to the problem of industrial 
roofing. It has weathering characteristics 
of a very high order, and in addition 
combines strength and lightness to an 
extent that makes it the ideal roofing 
material. 

Of the whole range of aluminium-based 
alloys, the pure metal itself has the 
highest resistance to corrosion (except in 
exclusively marine applications). Pure 
aluminium, however is comparatively 
soft, and before it can be used as a 
practical sheeting material it must be 
alloyed with another metal to provide 
strength. If 14 per cent. of manganese is 
added, the result is an alloy that still 
retains its high resistance to corrosion, 
and at the same time possesses mechani- 
cal properties (an Ultimate Tensile Stress 
of 12-14 tons sq. in.) that make it excel- 
lent for use in sheet form for roofing. 
This particular alloy, Noral 3S, conforms 
to B.S.S. 1470 NS3, and its universal use 
as a roofing and siding material makes a 
comparison of its weathering properties 
with those of other materials of great 
interest. 

American corrosion’ resistance _ test 
results show that Noral 3S sheet 0-036 in. 
thick, on which corrosion advances by 
the formation of surface pits, could be 
expected (allowing a factor of safety of 
two) to last more than fifty years in 
severe marine or industrial environments, 
and over 100 years in tropical or rural 
situations. This “life,” is the length of 
time that will elapse before pitting 
becomes so deep as to bring about com- 
plete penetration. Comparative figures 
for galvanized steel sheet show that sheet 
0-036 in. thick, and with a zinc coating of 
0°75 oz./sq. ft. on each surface, will last 
five-and-a-half years in industrial, ten 
years in urban, sixteen years in coastal 
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SYNTHETIC ENAMEL 
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and twenty-five years in rural environ- 
ments. No allowance is made for a 
safety factor in these figures for gal- 
vanized sheet. Whereas it is not surpris- 
ing that aluminium shows greater resist- 
ance to attack than galvanized steel, the 
results of comparison with other metals 
are rather more unexpected. These show 
that 3S aluminium sheet corrodes very 
much more slowly than copper and zinc 
in rural and some marine situations, and 
rather more slowly in industrial surround- 
ings. 

An important feature of the nature of 
the corrosion of aluminium is that attack 
is self-stifling; a rate of attack that may 
be quite high when the metal is new will 
slow down within a year or two to a very 
low figure as the coating of oxide builds 
up. Moreover, since this resistance is an 
inherent feature of the metal itself, a 
scratch or other breakdown of _ the 
original surface cannot lead to a rapid 
attack on the body of the metal. 

Coupling these facts with knowledge of 
the behaviour of light alloy sheets in 
specific industrial installations shows that 
from the point of view of durability the 

| per cent manganese aluminium alloy is 
completely suitable for use as a cladding 
material, and it has, of course, the addi- 
tional virtues of being non-combustible, 
not contributing to the spread of fire, and 


being completely resistant to the attacks 
of fungi, insects or vermin. 

The profile finally shown by develop- 
ment work to be the most suitable, and 
one that fulfills all requirements, is an 
asymmetrical section with deep straight- 
sided corrugations at 5-in. pitch; troughs 
are wide for rapid water-shedding, and 
the narrow crests are designed to resist 
denting by the boots of maintenance 
parties. This new “Industrial” sheet, 
which is made by Northern Aluminium 


Co. Ltd., has a standard thickness for 


roofing purposes of 20 SWG, and can 


withstand without damage the concen- 
trated load of 200 Ib. on a 5-in. square 
specified by BS. CP3 (Chapter V); since 


the long span possible with this sheet (up 


to 9 ft.) reduces the number of purlins 
and attachments required, the cost and 
weight of a roof may often be less than it 
would be if one of the less structurally 
efficient i 
Thinner sheet (222 SWG) can be used for 
siding in the interests of economy. The 
quite pleasing appearance, coupled with 
the pleasant grey colour to which the 
metal weathers, may well be a potent 
factor in establishing this new material, 
which is now coming on to the market 
in quantity, as first choice for the roofing 
and siding of many industrial and other 
buildings. 


roofing materials were used. 
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D.S.1.R.—Report for 1952-53 


7reoM Her Majesty’s Stationery Office 
(Price 8s.) we have received the 
Department of Scientific and Industrial 
Research Report for the Year 1952-53, 
which was presented by the Lord Presi- 
dent of the Council to Parliament during 
February, 1954. 

Sections of particular interest to 
readers are as follows: 


RESEARCH ASSOCIATION OF 
BRITISH PAINT, COLOUR AND 
VARNISH MFRS. 


The fundamental work in progress is 
concerned mainly with the chemical and 
physical changes occurring during the 
preparation of processing of various 
materials and the manufacture of var- 
nishes and paints, or during their sub- 
sequent application, drying and ageing. 


Drying Oils, Resins, Varnishes, etc. 

For some time now the aim has been 
to identify the reactions occurring in the 
various types of drying oils during heat- 
bodying, oxidation and film formation, 
or during gel formation as in linoleum 
manufacture. The influences of various 
pigments (as in paints) on these reactions 
is now being examined, and the sequence 
cf reactions is being followed into the 
later stages of film oxidation leading to 
ultimate breakdown. 

Information about the chemistry of 
the heat-bodying of oils, as in the pro- 
duction of stand oils, has been obtained 
by studying the mechanism of the ther- 
mal polymerisation of the esters of .un- 
saturated fatty acids. Recently, methyl 
linoleate has been examined in this way, 
the mechanism of catalysis of its poly- 
merisation by anthraquinone has been 
established, and the activation energies 
involved determined. The possibility of 
finding superior catalysts for use in the 
industrial production of stand oils is 
receiving attention. 

The technical quality of the oil result- 
ing from the extraction of about 17 tons 
of conophor nuts (reported last year) is 
now being examined both at the Re- 
search Station and by the co-operating 
paint and varnish manufacturers. The 
results so far obtained indicate that the 
oil bodies more quickly than linseed oil 
and that paints made from it dry rather 
more rapidly than corresponding linseed 
oil products; weathering test are ‘being 
continued, 

The work on the relationship between 
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chemical structure and performance cf 
films prepared from drying oils or 
natural resin varnishes has been extended 
to include alkyd-type media. As part of 
this research, a range of alkyd media of 
different characteristics (e.g., different 
acid values, hydroxyl values and degrees 
of polymerisation) has been made from 
the same raw materials and the clear and 
pigmented films are being examined for 
durability and water absorption. 

Infra-red and ultra-violet spectroscopy 
have continued to give valuable data for 
the oils and resins programme, Specific 
methods have been developed for the 
analysis of co-polymerised, autoxidised 
and thermally polymerised fatty esters 
and related compounds, and the spectra 
of various,.natural and synthetic resins 
have been:‘recorded for reference pur- 
poses. 

The chemical changes occurring during 
the drying of oil and varnish films have 
been observed spectroscopically, measure- 
ments being made directly on individual 
films at intervals during the drying 
process. 

Drying oil film studies have also. in- 
cluded the determination of the amount 
of material extractable with various sol- 
venst after various periods of drying and 
ageing, and examination of the volatile 
products of the drying (oxidation and 
polymerisation) reactions. Oil films have 
also been examined by fractionation and 
chemical analysis methods similar to 
those which have proved valuable in the 
linoleum research programme where the 
main concern is with oil gels in mass. 
The production of these gels is a primary 
stage in the manufacture of linoleum, 
preceding combination with resins in the 
formation of linoleum’ cements—a sub- 
ject which has also received some 
attention. 

Measurements have been made of the 
rate of oxygen uptake during the drying 
of oils, etc., this work having been 
facilitated by the construction of an 
automatic recording apparatus. Particular 
attention is being paid to the examina- 
tion of paints after various periods of 
storage by which information may be 
obtained about the effects of pigments 
on the drying reaction. Another part of 
this programme concerns the adsorption 
of metallic driers by pigments, though 
this is not wholly the cause of loss of 
drying power: the adsorption of other 
components of the medium may also be 
involved. 
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Relatively recently, various vinyl-type 
monomers, as used in the production of 
synthetic resins, have become of con- 
siderable importance to the paint indus- 
try. For example, styrene has been in- 
corporated in, and co-polymerised with, 
certain drying oils and used as a modify- 
ing agent in alkyd-type media. A detailed 
study of styrene solidus drying oil reac- 
tions and of combinations of drying oils 
with other vinyl monomers including the 
acrylates has been made, 

Aqueous suspensions of synthetic 
resins, e.g., polyvinyl acetate, now form 
the basis of extensively used emulsion 
paints and various techniques, including 
electron microscopy, are being used to 
determine the structure of the films 
deposited from such emulsions, both 
pigmented and unpigmented. 

Another range of newer materials 
based on vinyl-type synthetic resins are 
the so-called wash (“etch”) primers 
which, in a very thin coat, form a 
strongly adherent bond with the metal to 
which they are applied and carry an anti- 
corrosive pigment. The nature of the 
reactions between these primers and the 
metal surface, in which their content of 
phosphoric acid is involved, has been 
examined by radioactive tracer methods 
and in this and a variety of other ways 
(including electron diffraction examina- 
tion) the parts played by the various 
components are being examined. 


Pigments, Paints, etc. 


The. influence of crystal structure and 
habit, particle size distribution, etc., of 
pigments on colour and general perfor- 
mance continues to receive attention, but 
pigments differ markedly in chemical type 
and there is little common ground for 
study as in the case of the drying oils 
which are all triglycerides and have a 
similar chemistry, Pigments, therefore, 
have to be dealt with one group at a 
time and the general structure/perfor- 
mance studies may conveniently be 
associated with work on specific tech- 
nological properties or weaknesses. Thus 
studies of the tendency of certain chro- 
mate pigments to darken on exposure to 
light have been associated with work on 
the influence of precipitation conditions 
during the preparation of such pigments, 
including the order of addition of the 
reactants, the influence of acidity or 
alkalinity, and the manner in which the 
water-wet products are aged before 
filtration and drying. 


Radioactive tracers (°’Cr, **Pb) have 


been used in isotopic adsorption and 
interchange work in lead chromate sus- 
pensions in order to obtain information 
about the character of the pigment sur- 
face and whether it may be lead or 
chromate rich. 

Electron microscopy, X-ray crystallo- 
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graphy and spectrography are all pro- 
viding useful information in this group 
of investigations. Thus they have given 
some understanding of the role of lead 
sulphate when introduced into lead 
chromate to provide a pigment of a 
lemon colour instead of golden yellow. 

In a previous report, reference was 
made to an apparatus devised for the 
examination of certain organic pigments 
in which rosin derivatives are included to 
enhance the colour. Such pigments 
sometimes show a tendency to heat up 
unduly during the drying of the wet cake 
during production and the new method 
of examination helps to detect that ten- 
dency. This has led to a wider examina- 
tion of rosins now available from many 
parts of the world for their content of 
various acids, which may also be impor- 
tant in the utilisation of rosin derivatives 
in varnishes and paint media. 

The measurement of colour and the 
recording of colour values cre of im- 
portance in the maintenance of colour 
standards and colour matching problems 
generally, but also have great value in 
the more fundamental studies of the 
relationship between colour and the 
physical and chemical structure of the 
pigments which provide it. Colour 
measurements, with spectral distributions, 
etc., have been made on a variety of 
experimental materials during the year, 
including the various lead chromates 
listed above. There has been further 
utilisation of calculation methods (based 
on relatively simple optical measure- 
ments on the individaul pigments) for the 
prediction of the colour of paints made 
from various pigment mixtures, 

The capabilities of instruments for 
detecting differences between closely 
matching colours have been closely 
studied combined with a limited survey 
of the closeness of colour matching by 
a number of colour matchers in the 
industry. 

Wetting and dispersion are essential 
parts of the paint making operation and 
the use of radioactive techniques in the 
study of pigment surfaces and the sedi- 
mentation of pigments in liquid suspen- 
sions, etc., is now beginning to be applied 
ot the problems of incorporating pig- 
ments in media by the roller mill process 
of paint making. The first step has been 
to study how a fluid (in this case a 
radioactively-labelled oil) behaves when 
passing between the rolls of a two-roll 
mill running at different speeds. 


Paint Films—Performance 


The optical and mechanical properties 
of paint films and the influence of dif- 
ferent pigments and media _ thereon, 
continues to receive attention both for 
direct technical reasons and to provide 
information about the internal structure 
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of films. On the mechanical properties 
side, the method of measuring elasticity 
by passing sound waves through films has 
been added to the more _ orthodox 
stretching, bending and other methods 
based on the effects of mechanical dis- 
tortion. On the optical. side, further 
attention has been given to the measure- 
ment of gloss, various types of semi-gloss 
or near matteness, and the electron 
microscope has been used to determine 
the physical nature of the disturbances 
of film surfaces associated with loss of 
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gloss by “hazing,” “veiling,” “blooming,” 
etc. 
The reflectance properties of films 


throughout the spectrum (including the 
infra-red and ultra-violet ends) have been 
examined for a number of purposes. The 
ultra-violet reflectance of pigments and 
paints has a particularly interesting con- 
nection with paint breakdown and certain 
special applications such as the painting 
of arc welding booths. Other aspects of 
eptical properties which have received 
attention include _ staining, spotting, 
general yellowing and other discolora- 
tions of paint films due to various causes 
including industrial atmospheric impuri- 
ties. 

Changes occurring in paint films during 
ageing and weathering are being followed 
by surface replica techniques using the 
electron microscope, by the measurement 
of water sensitivity (absorption, per- 
meatility, etc.), dimensional changes, loss 
of weight, changes in mechanical proper- 
ties, and by radioactive tracer methods. 

The investigation of the effect of trace 
impurities in the water supply to the 
spray units in accelerated weathering 


equipment has been’ continued in 
collaboration with other interested 
organisations. Attention has been focus- 


sed mainly on the effect on paint per- 
formance of trace metals and of small 
variations in acidity or alkalinity. 


Analysis, etc. 

Many of the researches outlined above 
require at some stage reliable analytical 
data on the primary materials used and 
on fractions, derivatives, etc.; in addition 
the analytical department is concerned to 
develop methods for use in the industry. 
Recently there has been an extension of 
methods for the analysis of lead chro- 
mate and chrome pigments (including 
the molybdated scarlet chromes), methods 
have been further developed for the 
accurate determination of trace metals in 
the water used in accelerated weathering 
tests, and a new simplified scheme for 
the analysis of white pigments has been 
extended to include yellows and some 
blues. General developments have in- 


cluded a more extensive application of 
ion-exchange resins in pigment analysis, 
the direct determination of oxygen in 
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organic compounds, 
in the methods for the rapid wet destruc- 


and improvements 
tion of organic matter, e.g.. as a pre- 
liminary in the determination of drier 
metals in varnishes and paint media. 

In much of the work on polymerisa- 
tion and oxidation, analytical data on 
carbon, hydrogen and oxygen contents, 
acid values, hydroxyl values, iodine 
values, etc., need to be supplemented by 
determinations of chemical groupings by 
infra-red and ultra-violet spectroscopy 
and by molecular weight determinations. 
To the facilities for measuring the weight- 
average molecular weight by light scatter- 
ing, previously reported, an improved 
ebulliometer has been now added giving 
number-average molecular weights up to 
about 30,000. 


Liaison, Publications, etc. 


During the year, contacts with the 
industry have been maintained through 
liaison visiting by the staff and numerous 
visits of members to the Research Station. 
Some 600 technical enquiries have been 
dealt with and there has been an exten- 
ded use of the Library and Abstract 
Review services. The Director and mem- 
bers of the staff have served on numerous 
technical committees, given lectures in 
various parts of the country, and have 
participated in technical conferences at 
home and abroad. 

The Association 
Chemical Society’s 
26th March, 1953 and, as in previous 
years, participated in the Technical 
Trades Exhibition organised by the Lon- 
don Section, Oil and Colour Chemists’ 
Association (March, 1953). 

Publications during the year have 
nine Technical Papers, seven Research 
Memoranda, one Bulletin and_ twelve 
Monthly Memoranda, which have been 
issued to members. Two new series have 
been introduced; namely, summary 
reports of the items discussed by the 
research committees and Technical Com- 
mentaries on papers circulated to mem- 
bers. These Technical Commentaries are 
more than collections of summaries or 
abstracts for they give, where appro- 
priate, indications of the practical sig- 
nificance of the work reported; they are 
prepared not by the staff, but by those 
members of the industry who serve as 
Chairmen of the Subject Panels. 


exhibited at the 
Conversazione on 


Terms of Grant and Income 


Under the terms of grant for the period 
Ist July, 1951, to 30th June, 1956, a block 
grant of £15,000 per annum is made 
provided £30,000 of grant-earning in- 
come is received from industry, and an 
additional grant of £100 for each addi- 
tional £100 contributed by industry up to 
a maximum additional grant of £15,000. 
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The income of the Association for the 
last completed year was £63,510. 


BRITISH NON-FERROUS METAL 
ASSOCIATION 


Improved Electrodeposited Coatings on 
Aluminium 

Electrodeposited coatings are applied 
to aluminium articles on a considerable 
scale for decorative and other purposes, 
but the plating techniques still present 
certain problems, which the Association 
has been studying. Already certain 
difficulties in the production of an ad- 
herent zinc undercoat by immersion in 
sodium zincate (a standard process) have 
been cleared up, and latterly attention has 
been concentrated on the examination of 
an industrial process of plating in which 
the zinc undercoat is applied electroly- 
tically. This has certain advantages. In 
the first place, the danger of corrosion 
after application of the plated coating is 
said to be less than in the zincate 
method; and second, bimetallic assem- 
blies are readily plated, a matter of great 
practical importance. However, the con- 
ventional electroiytic process is complica- 
ted, involving some thirteen Stages, and 
it has certain drawbacks. The major aim 
of the Association’s investigation has 
therefore been to improve and simplify it. 
The last step in the process has hitherto 
been stoving the work at 22° C. for 20 
minutes, and by a variation of one of the 
earlier steps it has been found possible in 
the laboratory to dispense completely 
with this operation. Apart from the 
economy which would be achieved by the 
industrial application of this work, this 
innovation ovens the possibility of plat- 
ing on heat-treatable aluminium alloys, 
whose properties might be impaired by 
the conventional stoving operation. The 
results of this investigation, on which 
work is continuing, have been published 
and discussed before the Institute of 
Metal Finishing. 
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FREE BOOKLET FOR YOU ON 


NU-SWIFT ! 


Fascinating, new, multi-coloured broch- 
ure, ‘‘Fire!—Your Dangerous Servant,"’ 
can be yours. It tells you why to get 
Nu-Swift before your fire risk becomes 
3-dimensional. Send for it—NOW ! 
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Protectoglo 
COMBUSTION 
SAFEGUARD SYSTEM 
PROVIDES 


INSTANTANEOUS 
PROTECTION 


IN THE 
CHEMICAL 
INDUSTRY 


In the resin plant at the North British Chemical 
Co. Ltd., workers and plant are automatically 
protected against explosion hazards by the 
Honeywell-Brown Protectoglo Combustion Safe- 
guard System. Electronically operated, this 
device stops instantaneously the flow of gas 
to a burner in case of flame failure, and gives 
continuous protection against grounding of 
the flame electrode. With push-button control, 
electric ignition and flexibility of design to 
permit incorporation of temperature or limit 
controls, if required, it is an invaluable ad- 
junct to gas-fired furnaces, kilns, ovens, lehrs 
etc. to provide the utmost safety in operation. 
Details of an installation to suit your particular 
requirements are available upon _ request. 


BROWN 24c2zoniK TEMPERATURE CONTROL 


On this same plant, a Brown ElectroniK Cirewar Chart 
Controller is incorporated to maintain temperatures at 
the desired level. Brown ElectroniK ‘* Continuous- 
Balance ” Potentiometers are available for indicating, 
recording and controlling. Their sensitivity and speed 
of response ensure the detection and automatic adjust- 
ment of the slightest temperature fluctuations. Appli- 
cation and Specification Bulletins are available on 
request. 


Photographs by courtesy of the North British Chemical Co. Ltd. 
Droylsden, Manchester. 
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Affiliated Companies: AMSTERDAM*BRUSSELS 


PARIS‘-STOCKHOLM: ZURICH 











FINISHING 






















INDUSTRIAL 


NAMES IN 
THE NEWS 























Appointments 


Mr. Bertram White, previously a 
director of A. Boake, Roberts and Co. 
Ltd, has been appointed deputy 
managing director of the company. 

Dr. C. Dannatt, assistant managing 
director of Metropolitan-Vickers lectri- 
cal Co. Ltd, has been apppinted 
deputy managing director. 

Mr. J. F. Perry, managing director 
of Metropolitan-Vickers Electrical Ex- 
port Co. Ltd, has been appointed 
director of the parent company, 
Metropolitan-Vickers Electrical Co. Ltd. 

Theodore G. Montague, president of 
The Borden Company, has been, elected 
a director of The International Nickel 
Company of Canada Ltd., Dr. John F. 
Thompson, chairman of the Board of 
Inco, announced. 


HENRY WIGGIN & 
COMPANY LTD. 


Several new appointments affecting 
the executive staff of Henry Wiggin and 
Co. Ltd., are announced. They took 
effect on Ist May. Mr. J. O. Hitch- 
cock will relinquish his position as 
assistant managing director of the 
Wiggin Company to assume the position 
of “assistant to the chairman” of the 
Mond Nickel Co. Ltd. He remains a 
member of the Wiggin board. Mr. 
H. W. G. Hignett, superintendent of the 
Mond Nickel Co.’s Development and 












Research Laboratory, has been appointed 
to the Wiggin board and will take charge 
of technical (metallurgical) control and 
development in all the Wiggin plants. 
He is succeeded as superintendent of 
the laboratory by Mr. H. Evans. Mr. 
R. E. Ansell, manager of the sales 
department, now becomes a member of 
the Wiggin board. Mr. O. Lewis Jones 
will become general production manager, 
responsible for production in all the 
Wiggin plants. He is succeeded as 
works manager at Birmingham by Mr. 
C, E. Winfield. 

Some changes at the Zenith Works, 
Glasgow, are also announced. The 
general manager, ‘Mr. A. B. Graham, 
will relinquish this position on Ist July, 
but will continue with the organisation 
to undertake special duties in connection 
with production. He will be succeeded 
as work manager at Zenith by Mr. 
R. J. P. MacDonald. 


Baker Platinum Ltd. announced 
recently the resignation of Mr. D. 
James as managing director and the 
appointment of Mr. S. R. Bryant to that 
position. 

Mr. Bryant was born in Natal, South 
Africa, in 1905. He was educated in 
South Africa and trained as a mining 
engineer at Witwatersrand University 
and with the Central Mining Group. 





OIL & COLOUR CHEMISTS’ 
ASSOCIATION 


—The annual general meeting of the 
Oil and Colour Chemists Association 
will be held at Mansion House, 26 
Portland Place, W.1, on the 26th May, 
at 7 p.m. 


Change of Teleph Number.— 
Roundhay Metal Finishers (Leeds) Ltd. 
have announced their change of tele- 
phone number from 43402 to 656441. 
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Our Laboratory-controlled Works 


are at your Disposal for... 










@ RHODIUM 
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@ HARD CHROME 
@ ROTO FINISHING 


Process 


© Cadmium & Zinc Plating 
® Barrel Plating 

@ Silver Plating 

® Stove Enamelling 
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approved. 


Daily collections and 
deliveries. 
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Banish Grease 


, with BENETSOL cp 


Whatever your process, BENETSOL “E”’ will ensure the very 
maximum of degreasing efficiency. It has been specially 
formulated for the Finishing Trades and quickly removes 





all traces of grease and polishing compounds, leaving metal 
surfaces absolutely “‘chemically”’ clean. 
Write now for further details and sample 


—and be sure of a finer finish 


Manufactured by : 


BENNETT (HYDE) LTD., BOSTON MILLS 
HYDE, CHESHIRE Tel. : Hyde 1377 





Leaders of industry throughout 
the world recognise the superior 
qualities and greater durability 
of Kaylee Transfers—for all 
industrial, commercial and 
decorative uses. Your enquiries 
are invited. 


KAYLEE TRANSFERS LTD 
LONG EATON 


> NOTTINGHAM 
m__ Tel: Long Eaton 692 
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In 6 grades from soft to rock hard, and 4 qualities from medium 
grey to superfine, high-quality white, our range of polishing bobs 
includes the ideal wheel for every class 


of work. Send today for our free, C 0 0 2 & i} S 


illustrated brochure. 





Please send all enquiries to: 

Head Office & Works: Cooper & Co. (B’ham) Ltd., Brynmawr, Breconshire 

Telephone: Brynmawr 312 Telegrams: Felting Brynmawr 
Registered Office and Works: Little King Street, Birmingham 19 
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FOR SALE 





ALLARD DIRECT GAS-FIRED CONVEYOR CORE DRYING OVEN, 

18 ft. long by 14 ft. high. Furnace 12 ft. by 6 ft. by 2 ft. operating at 

400° F. Chamber fitted with Galvanized Iron Wire Mesh. Conveyor Belt 5 ft. 

wide with Linear speed 3 ft. per min. Protectoglo Flame Failure Equipment. 

Installed 1951. Can be seen by appointment. Apply, S. SMITH & SONS 
(England) LTD., Cricklewood Works, N.W.2. 
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Copper, Zinc, 


VAT AND BARREL PLATING of Chrome, Nickel, Brass, 
Bright Zinc, Silver, Gold, Cadmium, etc. 





Anodising, Bright Dipping, Bronzing, Frosting Aluminium, 
Polishing and Lacquering, Plating and Bronzing on Aluminium. 





HARD CHROME 
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ROTO-FINISHING for BURNISHING ani 
DEBURRING. 
PROTECTIVE FINISHES FOR ARMAMENTS. 


ELECTRO-FORMING. 


ATLAS PLATING WORKS LTD., Avenue Rd., Acton, W.3. ACORN 1/02 (3 lines) 
Barrel Plating Works, 8/10 INGATE PLACE, Queenstown Rd., Battersea. Macaulay 2776 


ATLAS PLATING WORKS LTD 
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PERFECT POLISHING 





The folds in the construction of these mops 
tend to obviate the fine parallel polishing 
marks produced by the use of conventional 
mops made from parallel discs. 





GRAUER ¢ WEIL LTD 


HARDWICK STREET, LONDON, E.C.1. Prone © TERAUNUS 2414 
MANUFACTURERS AN® SUPPLIERS OF .COMPLETE ELECTRO PLATING PLANTS !INCLUCIS 
REGCTIFAZRS TANKS ANODES SALTS AND CLEANERS 








